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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in the index to DISSERTATION ABSTRACTS for a charge of $2.00 
each. When a university wishes to prepare its own negatives according to certain specified standards, 
and have that negative stored at University Microfilms where it will be available for duplication, the 
charge is $12.00, which includes publication and distribution of the abstract and storage of the nega- 
tive. Conceivably certain institutions will wish not only to prepare their own negatives, but to serv- 
ice copies as well in either microfilm, microcard or microprint. In this instance the abstract will 
be printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the 
servicing institution. Interested institutions should write University Microfilms for further details 
of this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 


VOL. ISSUE VOL. ISSUE 
7 1 12 


8 


10 


A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are $10.50 
annually, and the single copy price is $1.50. Foreign subscriptions are $11.50. 
Libraries purchasing multiple subscriptions for branches may do so at the re- 
duced rates of $9.00 for the second subscription and $7.00 for the third and 
succeeding subscriptions mailed to the same address. 
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AGRICULTURE, GENERAL 


FACTORS INFLUENCING THE PRICE 
OF HARDWOOD STUMPAGE IN INDIANA 


(Publication No. 13,914) 


John Conrad Callahan, Ph.D. 
Purdue University, 1955 


Major Professor: Richard L,. Kohls 

Although forest lands occupy only 18 percent of Indi- 
ana’s land area, they constitute a valuable renewable natu- 
ral resource. Over 30,000 persons are directly employed 
in Indiana in the conversion of trees into lumber and the 
lumber into products containing wood. Since 95 percent of 
Indiana’s woodlands are owned by private individuals who 
are generally poorly informed as to the value of stumpage, 
the differential advantages to be gained by growing quality, 
high-value species, and other factors which affect the 
price received for stumpage, it is important that such in- 
formation be made available to them. 

An attempt has been made, therefore, to define the 
relative importance of certain items of information ob- 
tained principally from the purchase records of a large 
Indiana sawmill which was representative of those mills 
annually producing 30 percent of the state’s total produc- 
tion of lumber and timbers. Measures of the supply of and 
competition for stumpage were obtained from mill records 
while measures of demand were derived from statistics on 
the activity of the national economy and the price of hard- 
wood lumber. 

Since stumpage prices could not be obtained for indi- 
vidual species, estimated actual stumpage prices were 
calculated from the formula: Y = (x - c) m where *x” was 
the value of the ‘ogs for a particular species and grade in 
the mill yard, “c” was all costs incident to felling, log- 
making, and hauling the timber from the woods to the mill, 
and “m” was the ratio of the price paid for timber ina 
particular stumpage purchase to the realized value of the 
timber at the mill. The total price paid for any parcel of 
timber could, therefore, be apportioned among species and 
grades to the volume of timber purchased. The average 
price per hundred board feet paid for stumpage during the 
1947-1951 period was $2.80 with about 70 percent of the 
average prices paid (in different transactions) occurring 
between $1.85 and $3.75. 

Multiple regression and correlation techniques were 
used in conjunction with other standard statistical pro- 
cedures in analyzing the effect of the various factors on 
average stumpage prices. 

During the 1947-1951 period, 30 percent of the total 
variation in stumpage prices was explained by the signifi- 
cant independent variables used in the analysis. For the 
longer period, 1932-1951, approximately 18 percent of the 
total variation was explained. 

The demand factors explained only small amounts of 
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the total variation in stumpage prices paid by the repre- 
sentative mill. For the 1947-1951 period it was found that 
an increase of one dollar in the price of Number 1 Com- 
mon, 4/4 lumber was associated with an increase of about 
15 cents per M ft., b.m. in the price of tulip poplar and red 
oak, and for groups of several species. 

The significant supply and competition factors explain- 
ing most of the variation defined by the multiple corre- 
lation coefficients were: 1. The ratio of realized volume to 
the volume estimated in the pre-purchase appraisal of the 
timber; and 2. The relative volume of the timber com- 
posed of the high-value species. Factors which were gen- 
erally not significant were: 1. The length of haul; 2. The 
volume size of the purchase; and 3. The relative volume of 
high-quality timber. For the purchases of this mill, the 
relative yolume estimated to be of high quality was so 
closely related with the relative volume of high-value spe- 
cies that the variation explained by the quality variable 
could be eliminated without reducing the total amount of 
variation explained by the multiple correlation coefficients. 
As the length of haul increased for individual purchases the 
relative volume of high-value species increased as did the 
relative volume of high-quality timber. 

The total volume of timber estimated to be in a stump- 
age purchase was consistently underestimated. For the 
1947-1951 period the average purchase was underestimated 
20 percent. Within purchases, the volume of the high-value 
species of trees were more accurately estimated than 
those of the low-value species. 

Although for the 1947-1951 period the average purchase 
contained 84 percent high-value species, through time, the 
trend was toward the annual purchase of larger volumes of 
low-value species. 

With the exception of white oak logs, the average size of 
logs for the 20 year period, 1932-1951, remained approxi- 
mately the same. A distinct downward trend for white oak 
was apparent, however. 

The relative price paid for stumpage for most grades of 
stumpage by species was relatively constant for the period, 
1942-1951. However, the relative price of white oak logs of 
Veneer grade increased rapidly in value following World 
War II while tulip poplar logs of the same grade declined in 
relative value. The low-value species also increased in 
relative value in the period, 1942-1951. 

Based on the findings of the study, future desirable 


stumpage price investigations are briefly outlined. 
177 pages. $2.21. Mic 55-699 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 
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THE NATURE AND DETERMINATION 
OF THE AVAILABLE FORMS OF PHOSPHORUS 
IN ILLINOIS SOILS 


(Publication No. 13,479) 


Julius Christopher Gideon, Ph.D. 
University of Illinois, 1955 


In this study attempts have been made to measure the 
significant forms of soil phosphorus and evaluate their ef- 
fect, so that the combination of forms can be measured 
eventually and evaluated in terms of the fertilizer needs 
and responses. 

To find procedures to extract and measure rapidly and 
accurately the total available forms of phosphorus in I1li- 
nois soils, various possible combinations of time, soil:so- 
lution ratios, and concentrations of ammonium fluoride and 
hydrochloric acid were tried. Thirty samples from 17 dif- 
ferent experiment fields were examined in the main part 
of this study. 

Since the original P, (Bray, 1942) and P, (Bray, 1942, 
and Arnold and Kurtz, 1946) tests have given fairly satis- 
factory correlations with crop responses and provided a 
reasonably good basis for fertilizer recommendations at 
this station, they were used as references for purposes of 
comparison in this study. Total adsorbed and total acid- 
soluble phosphorus values of Bray and Kurtz (1945) were 
used as the basis for the final references. 

The effects of pH changes on the forms of soil phospho- 
rus were also investigated — as determined by the amounts 
of phosphorus extracted from different limed and unlimed, 
fertilized and unfertilized soils by the two tests in use at 
this station. | 

A 10-minute extraction with 0.03 N NH,F in 0.005 N 
HCl at a soil:extractant ratio of 1:50 gave the most prom- 
ising results for the total adsorbed forms of phosphorus. 
The coefficient of simple correlation for the amounts of 
phosphorus extracted by this so-called new P, test, with 
respect to the total adsorbed phosphorus, was found to be 
0.908. The corresponding value of the coefficient of simple 
correlation for the original P, test value was only 0.767. 
Statistical analysis of the data for the total adsorbed 
phosphorus and the phosphorus values obtained by the new 
P, test gave the following equation of the line: 


Y = 0.6996 X + 4.37....%..... (1). 


Again, when 0.03 N NH,F in 0.1 N HCI at a soil:solution 
ratio of 1:50 was used for extraction for 10 minutes, the 
most promising results were obtained for the total easily 
acid-soluble forms of available phosphorus. The coeffi- 
cient of simple correlation for the amount of acid-soluble 
phosphorus extracted by this so-called new P2 test, with 
respect to the total acid-soluble forms, was found to be 
0.882, whereas the corresponding value for the coefficient 
of simple correlation for the original P2. test was only 0.69. 
Statistical analysis of the values for the total acid-soluble 
phosphorus and the acid-soluble forms extracted by the 
new P, test gave the following equation of the line: 


Y = 0.6892 X - 18.7 


The new P, test extracts, on the average, approxi- 
mately 84 per cent of the total adsorbed phosphorus; the 
original P, test extracts only about 50 per cent of the total 
adsorbed forms. 

The new P, test extracts, on the average, about 55 per 





cent of the total acid-soluble forms of phosphorus, whereas 
the original P2 test extracts only about 15 per cent of the 
same forms. 

The new P, and the new Pz tests provide new and less 
cumbersome methods for evaluating the total amounts of 
the adsorbed and the acid-soluble forms of soil phosphorus. 
Whether or not the new P, and P, test values are better 
correlated with crop responses to added phosphate remains 
to be tried. 

Studies of the relationships between the soil pH and the 
adsorbed or the acid-soluble forms of phosphorus revealed 
that in several cases the amounts of total available forms 
of phosphorus increased as a result of liming, probably due 
to a conversion of the unavailable organic forms into avail- 
able forms. 

Another relationship between the pH and the phosphorus 
forms, as revealed by the data, was the variation in the 
relative amounts of each form with varying pH. Soils low 
in pH had relatively more of their phosphorus in the ad- 
sorbed forms, and liming them appeared to cause a shift 
from adsorbed to acid-soluble forms. Soils naturally high 
in pH had relatively small amounts of adsorbed phosphorus 
although the acid-soluble forms were fairly high. It ap- 
pears that added soluble phosphates, especially in soils 
high in pH, will be partly changed into easily acid-soluble 
forms. 

A study of the P, and P, values for limed and unlimed 
soils indicated that when rock-phosphated fields were 
limed to increase the pH from 5.4 to 6.2 the average P, 
value decreased from 53.26 to 39.58 lbs./acre, and the 
average P, value increased from 191.46 to 214.20 lbs./acre. 
Similar results were obtained for the superphosphate- 
treated soils. 

The shift from adsorbed to acid-soluble forms of phos- 
phorus, and from acid-soluble to adsorbed (which is also 
known to occur) means that these forms are in equilibrium 
with each other. The equilibrium is controlled, at least to 
a great extent, by the pH of the soil. These changes might 
be accompanied by changes in the availability of phosphorus. 

82 pages. $1.03. Mic 55-700 


FORCES INVOLVED IN THE SWELLING OF CLAYS 
(Publication No. 13,928) 


John Burnett Hemwall, Ph.D. 
Purdue University, 1955 


Major Professor: Philip F. Low 


The hypothesis tested in this research was that the 
energy of water in the micellar solution of a clay gel is 
lowered relative to the intermicellar solution by the pres- 
ence of adsorbed cations and by clay-water forces with the 
result that a hydrostatic repulsive pressure develops to 
cause Clay swelling. This hypothesis was based on an equa- 
tion derived by thermodynamic methods. The clay-water 
forces investigated were hydrogen bonding and van der 
Waals’ forces. 

The general approach was to eliminate or at least 
greatly reduce individually or collectively the magnitude of 
the forces regarded as being responsible for the hydro- 
static repulsive pressure. Then the related change in the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 
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pressure-volume relationships of the clay was determined 
in specially prepared swelling pressure vessels, and the 
change in bound water in the clay was determined ina 
dilatometer. 

The results for the normal Na-clay in which all forces 
were operating uninhibited showed that bound water and 
Clay swelling both increased with increasing water:clay 
ratios. Since bound water is likely the result of a pressure 
in excess of one atmosphere due to the presence of ad- 
sorbed cations and/or clay water forces, it was concluded 
that a hydrostatic repulsive pressure does exist between 
clay plates. 

Since one Th* ion would replace four Na+ ions and 
would probably be less dissociated than Nat, a sample of 
clay was saturated with Th+* in order to reduce the os- 
motic pressure differential. It was shown that this treat- 
ment had collapsed the layers of each particle irreversi- 
bly. In order to reduce the osmotic pressure differential 
without collapsing the layers a sample of clay was satu- 
rated with a mixture of Nat and Th**. The data showed 
that swelling and bound water were markedly reduced for 
the Th- and the Na-Th-clay, especially for the former. 
Since no interlayer swelling could occur in this clay, it was 
concluded that interparticle swelling is only a slight factor 
in clay swelling, and this is at relatively low pressure. It 
was further concluded on the basis of the reduced swelling 
and bound water for the Na- Th-clay that the osmotic pres- 
sure differential between the micellar and intermicellar 
liquid is significant in determining the magnitude of the 
hydrostatic repulsive pressure between clay plates. 

One sample of clay was treated with dimethyl- 
dichlorosilane in order to render all the clay surfaces 
hydrophobic and, hence, eliminate van der Waals’ forces 
between clay and water. It was shown that the result of 
this treatment was to render only the external surfaces of 
the particles hydrophobic, and that not only van der Waals’ 
forces had been eliminated, but the osmotic pressure dif- 
ferential as well. The results showed that swelling and 
bound water were markedly reduced at low pressures, but 
that swelling was not reduced at high pressures. The 
previous conclusion that interparticle swelling is unim- 
portant to clay swelling except at low pressures was con- 
firmed. Further, since rendering the external surfaces 
hydrophobic reduced the bound water disproportionately it 
was concluded that external surfaces are more efficient at 
binding water than internal surfaces. 

The importance of hydrogen bonding to clay swelling 
was determined by using dioxane in the gels as a hydrogen 
bond inhibitor. Since swelling and bound water were es- 
sentially the same for this clay and the untreated clay, it 
was concluded that hydrogen bonding at or near the clay 
surface does not create a hydrostatic pressure. 

The density of water in a number of clay suspensions 
was determined in an effort to find the effect of the ad- 
sorbed cations and force fields near the clay surface on 
the structure of water. The results showed that water 
density increases only slightly with increasing clay concen- 
tration. Therefore, it was concluded that the water near 
the clay surface is slightly denser than normal water. 

91 pages. $1.14. Mic 55-701 





PREPARATION OF DEHYDRATED PORK 
OF LOWERED GLUCOSE CONTENT 


(Publication No. 14,610) 


Robert Lee Henrickson, Ph.D. 
University of Missouri, 1955 


Supervisor: Daniel E. Brady 


Dehydrated pork prepared in a multi-stage vacuum 
cabinet and stored under vacuum unfortunately developed an 
undesirable flavor and color. Various investigators have 
associated this off condition with the * Maillard Reaction,” 
or more generally the “browning reaction.” The most 
widely accepted explanation for the mechanism of browning 
is that a reaction occurs between compounds containing 
amino groups and free aldehyde groups. Since pork con- 
tains both, the reaction proceeds quite rapidly during the 
storage period. 

Various means have been utilized to prevent or retard 
the browning reaction in dehydrated food. Most attempts, | 
however, have been based on making conditions unfavorable 
for the reaction. One method requiring additional study is 
that of removing one or both of the reacting compounds. 
Since meat is chiefly composed of compounds containing 
amino groups and only a small amount of glucose, this 
study was undertaken to produce a more stable pork prod- 
uct by removing the free aldehyde groups. 

Fresh and cooked pork were fermented with washed 
yeast cells (Saccharomyces cerevisiae) as a means of 
lowering the glucose content. Meat particles of 1/8 inch 
grind fermented with 1.7 to 20 percent yeast yielded a 
product more desirable than the control. Approximately 
50 percent of the glucose was removed in 16 hours with 
five percent yeast. Pork fermented with 5 to 10 percent 
yeast gave the most desirable dehydrated product, whereas, 
meat containing more than 10 percent yeast had a flavor 
other than pork. It was shown that fermenting the pork 
more than four hours had little influence toward improving 
the dehydrated product. The quantity of yeast added to the 
meat had more influence on the organoleptic properties of 
the dehydrated product than the period of fermentation. 

All yeast-treated dehydrated pork developed some de- 
gree of rancidity during storage. When an antioxidant was 
added to the meat, no rancidity was detected by the taste 
panel, however, the residual flavor of the antioxidant was 
objectionable. 

The fermentation of pork cooked in water yielded a 
more desirable dehydrated product than meat fermented 
uncooked. Off-flavors, caused by high bacterial populations 
in the raw meat were minimized by fermenting cooked 
meat. Cooking the meat also caused more of the glucose 
to be released to the broth thus making the reducing sugars 
more readily available to the yeast cells. 

Dehydrated pork prepared by fermentation with yeast 
developed only a slight brown flavor and color when stored 
as a meat bar. Pressed dehydrated meat containing 5 to 
10 percent yeast did not have an objectionable flavor due to 
yeast. Meat pressed with oleo stock retained its shape 
during storage and did not develop as much rancidity as 
meat pressed with pure lard. 

Dehydrated pork of lowered glucose content was pre- 
pared by oxidizing the glucose to gluconic acid. The en- 
zyme used was Glucose-oxidase catalyzed with food grade 
hydrogen peroxide. Meat prepared with 4 parts of enzyme 
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per 1000 parts yielded the most desirable dehydrated prod- 
uct. Reaction periods of one-half to six hours were 
studied. Reacting the meat more than four hours did not 
improve the dehydrated product. Approximately 50 per- 
cent of the glucose was removed in four hours. Cooked 
pork treated with glucose-oxidase enzyme produced a 
more stable dehydrated product than that prepared from 
uncooked pork. 

The injection of insulin into the blood stream of the live 
hog prior to slaughter produced pork of lowered glucose 
content. Meat from the hog thrown into hypoglycemic coma 
prior to bleeding contained less glucose than meat from 
the normal hog. When the pork was cooked, dehydrated, 
and stored less brown color and flavor developed and the 
product was more palatable than the meat prepared in the 
Same manner from the uninjected hog. 

100 pages. $1.25. Mic 55-702 


AN ECONOMIC ANALYSIS OF APPLE MARKETING, 
HONDO VALLEY, NEW MEXICO 
(A comparison of marketing methods in an area 
that has several disadvantages 
but one major advantage — early maturity) 


(Publication No. 13,786) 


Clyde Reece Keaton, Ph.D. 
University of Minnesota, 1955 


The purpose of this study was to determine if the pack- 
ing shed in the Hondo Valley of New Mexico could increase 
returns sufficiently to justify its establishment. To ana- 
lyze this problem, complete data on the operation of the 
packing shed and sales of orchard run apples were secured 
for 1952 and 1954. 

The study covered the marketing years of 1952 and 1954 
in the Hondo Valley. In 1952, the year in which the packing 
shed was established, a total of 31,123 bushels were 
marketed through the packing shed and 66,597 bushels sold 
orchard run. In 1954, 17,849 bushels were marketed 
through the shed and 24,101 bushels were sold orchard run, 

The leading variety grown in the area was Red Delicious 
which accounted for 59 percent of the total apples produced 
in the Valley for the two years studied. The next most im- 
portant variety was Winesap which represented 19 percent ” 
of the total. The other varieties of importance were Jona- 
than, Golden Delicious, and Rome Beauty which made up 
10, 7, and 3 percent of the total for 1952 and 1954. 

The average cost to growers for marketing (transpor- 
tation to shed, packing and selling) a standard box of apples 
through the packing shed was $1.94 in 1952 and $1.46 in 
1954. The budget for 1955 and 1956 indicated an average 
cost of $1.32 and $1.23 respectively. 

The average return from marketing of all varieties for 
both graded and orchard run apples was $1.95 per bushel 
for the two years. The return from marketing by variety 
was Red Delicious -$2.09, Rome Beauty -$1.95, Golden De- 
licious -$1.86, Winesap -$1.79 and Jonathan -$1.52. 

The average return from marketing of orchard run ap- 
ples in 1952 was higher than the return from apples sold 
through the packing shed by an average of 33 cents per 
bushel. The average return from marketing through the 
shed in 1954 was higher than sales made orchard run by 
33 cents per bushel. 





One advantage of the Hondo Valley area was the early 
maturity of Red Delicious and Jonathan apples which en- 
abled the growers to take advantage of the high prices at 
the beginning of the season. The average return from 
marketing before Washington State apples arrived on the 
market for the two years studied was $1.32 per bushel 
higher than those marketed after. The return from market- 
ing Red Delicious was $1.33 per bushel higher when sold 
before, and the return from the Jonathan variety was 40 
cents per bushel higher. 

Indications are that the packing shed in the Hondo 
Valley has increased the returns to growers in the follow- 
ing ways: (1) it has broadened the market outlets by pro- 
viding another method of marketing; (2) it has helped the 
grower take greater advantage of the early market; (3) it 
has influenced the grower to improve his production and 
marketing practices; (4) it has increased returns from 
marketing of all apples in the Valley; (5) is has provided 
more income to all residents of the area. Thus, on the 
basis of the data gathered from the two years’ experience 
in grading and packing Hondo Valley apples, the indications 
are that the packing shed has increased returns from all 
apples marketed in the area and can increase returns in the 


future sufficiently to justify the investment. 
111 pages. $1.39. Mic 55-703 


FACTORS AFFECTING FERTILITY LEVELS 
OF CERTAIN NEW JERSEY SOILS 


(Publication No. 14,048) 


Harold Louis Musen, Ph.D. 
Rutgers University, 1955 


Soil fertility levels are affected by a number of factors 
inherent to a soil and a number induced or altered by man. 
Studies have been restricted mainly to the effects of one 
particular factor on a given element. It was noted that fer- 
tility levels of several New Jersey soils seemed to be re- 
lated to certain inherent factors in the soil and to certain 
crop relationships. It was desirous to determine the limits 
and extent of a number of factors on soil fertility. 

Exchangeable magnesium, potassium, phosphorus, and 
reaction were determined for 1689 soil samples. These 
soils were from an area where soils formed from glauco- 
nitic parent material are interspersed with those formed 
from Coastal Plain sands. Fertility levels of soils from 
the two parent materials were compared to determine if 
differences existed. Magnesium and potassium levels were 
higher where glauconite was present in the soil profile. 
Phosphorus levels tended to vary inversely with the 
amounts of glauconite present. 

The fertility levels of the soils studied varied consider- 
ably with the textural classes. The soils of the loam and 
sandy loam textural classes were compared. The mag- 
nesium levels decreased with an increase in size of the 
soil particles. Phosphorus levels varied inversely to 
magnesium and potassium levels were not affected by 
particle size. 

Past soil management studies were made as deter- 
mined by past crop history. Magnesium levels were simi- 
lar for all crops studied, except they were much lower for 
potatoes. The potassium levels of the short season vege- 
table soils and potato soils were higher than for other 
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crops. The potassium levels of the long season vegetables 
and field crop soils were lower than those for other soils. 
Phosphorus levels were highest in the short season vege- 
table soils and lowest in the potato and field crop soils. 
More than ninety per cent of the pH values for the potato 
soils were less than 5.5. Fifty-four per cent of the short 
season vegetable soils had pH values over 6.0. 

Magnesium and phosphorus levels were found to in- 
crease with decreasing soil acidity. Potassium levels 
were related only slightly to soil acidity. 

The phosphorus and potassium levels were superim- 
posed on two-way tables to show the relationship between 
them for eleven different crops. In this manner fertilizer 
ratio requirements for the different crops can be esti- 
mated. The phosphorus and potassium levels for the field 
crops and potato soils were well balanced. However, for 
alfalfa, they are not balanced as potassium is very limited. 
The tomato and sweet corn soils were low in potassium. 

Soils containing glauconite may be expected to have 
lower magnesium and potassium but higher phosphorus re- 
quirements than those soils formed from Coastal Plain 
sands. Magnesium levels are higher and phosphorus levels 
are lower on heavier textured soils. 

Soil magnesium levels are much higher when glauconite 
is present in the soil profile. They are higher in loam 
soils as compared with sandy loams and also are increased 
with decreasing acidity. 

Soil potassium levels are somewhat higher in glauco- 
nitic soils than in non-glauconitic soils. Potassium levels 
are not correlated with textural classes and soil pH 
values. The phosphorus levels increased with decreasing 
soil acidity. Soils containing glauconite and those of the 
finer textural classes have higher phosphorus-fixing ca- 
pacities and usually have smaller amounts of available 
phosphorus. 

The fertility levels of the short season vegetable soils 
are higher than any other soils. The field crop soils have 
the lowest fertility levels. The potato soils are lower in 
magnesium and higher in potassium than any of the other 
soils studied. 

Fertilizer ratio requirements can be estimated from 
soil fertility levels for various crops. The fertility data 
for some of the crops studied indicated the need for one 
particular ratio while other crops needed two or more 
different ratios. 74 pages. $1.00. Mic 55-704 


THE NATURE AND MAGNITUDE OF 
EXPERIMENTAL ERRORS IN GRAZING TRIALS 


(Publication No. 13,940) 


Elmer Edwin Remmenga, Ph.D. 
Purdue University, 1955 


Major Professors: S., R. Miles and V. L. Anderson 


Using data obtained from 4 grazing experiments con- 
ducted at the Miller- Purdue farm in 1953 and 1954, the 
animal and pasture components of error were estimated 
for the several units of measure used in such trials. 

These experiments were laid out in a randomized block de- 
sign. A split-plot feature was added by placing on each 
pasture one steer from each of 4 groups fed to gain at 





different rates during the winter. Under the assumption 
that certain interactions are zero, a new Statistical model 
is proposed in which the effect of winter gain is removed 
by regression rather than by the winter gain classification 
of the split-plot model. 

The components of variance estimated from the re- 
gression model are similar to those estimated from the 
split-plot model. However, in the absence of interaction of 
winter gain and pasture treatment, the regression model 
should give a better estimate of the components because 
the effect of winter treatment on each animal is considered. 

The animal components of variance for daily gain have 
coefficients of variation of 22.4% and 9.3% respectively. 
Daily gain is a measure of rapidity of gain and is used to 
determine the quality of the forage. Differences in ability 
to gain and in the nutritive value of the forage contribute to 
the errors. The pasture component is inflated by the in- 
ability of investigators to consistently estimate the stocking 
rate for optimum utilization. 

The error variance for TDN, in which the two compo- 
nents are confounded, has a coefficient of variation of 8.4%. 
Variation in quantity of yield and efficiency of utilization of 
forage contribute to this error. 

For animal-days, which are independent of winter gain, 
the coefficients of variation from the split-plot model for 
the animal and pasture components respectively are 7.3% 
and 8.3%. This variance stems from differences in quan- 
tity of yield of the pasture and in size and gain of the ani- 
mals. 

The components of variation for product per acre calcu- 
lated by the TDN method are 17.3% and 11.4% for animals 
and pastures respectively. Variation in product per acre 
is due to differences in the quantity of forage produced and 
consumed, and differences in the ability of animals to con- 
vert grass to beef. 

For the quantity measures, the variance increases with 
period length while the coefficient of variation decreases 
due to the relation of the variance to the mean, This re- 
lation could not be studied with these data since there is no 
measure of within-animal variance. For the quality meas- 
ure, the variance and coefficients of variation are inde- 
pendent of period length. 

The effect of winter treatment on all units of measure 
decreases almost linearly as the season advances. There 
is a misleading increase in the within-pasture correlation 
of winter gain with summer results as period length in- 
creases due to the decrease in the size of the animal com- 
ponent of variance. The correlation coefficients indicate 
that the effect of winter treatment can be removed effec- 
tively by regression. 

Increasing the number of pastures is more-effective in 
reducing the variance of means of quantity measures than 
of the quality measure due to the relative sizes of the com- 
ponents for the two types of measure. Maximum precision 
on a given area of land is obtained for either type of meas- 
ure by using pastures with a carrying capacity of one ani- 
mal each. However, pastures with a carrying capacity of 
2 to 5 animals may reduce the variance more efficiently 
when costs are considered. 92 pages. $1.15. Mic 55-705 
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SEASONAL VARIATION IN PRICE 
AND PURCHASING POWER OF IMPORTANT 
NEW MEXICO FARM AND RANCH PRODUCTS 


(Publication No. 13,945) 


J. Z. Rowe, Ph.D. 
Purdue University, 1955 


Major Professor: R.L. Kohls 


This study was undertaken in order to provide basic 
information on the seasonal price movements and the pur- 
chasing power of important New Mexico farm products. 
Seasonal price indexes were calculated for 20 New Mexico 
farm commodities for the 1935-39 and 1948-52 periods 
and for selected livestock and crop products on various 
central markets for the later period. The purchasing 
power indexes calculated for the 20 New Mexico commodi- 
ties were those showing the long-time relationship of the 
prices of one commodity to the level of prices for all farm 
commodities in New Mexico. The data used were second- 
ary. 

The seasonal farm price patterns for New Mexico 
commodities in the 1948-52 period were compared to those 
for the 1935-39 period. Most of the livestock and livestock 
products had a greater amplitude in their seasonal pat- 
terns while most of the crops had smaller amounts of vari- 
ation than formerly. Part of the reduction in the amount 
of seasonal variation in the crop patterns may have been a 
result of governmental price supporting operations which 
were more completely in effect during the recent period. 
The individual monthly prices of 17 of the New Mexico 
commodities studied followed their average seasonal in- 
dexes more closely in 1948-52 than in the earlier period. 

Based on the findings of this study, the New Mexico 
Seasonal price indexes for milk, hay, hogs and beef cattle 
were judged to be quite useful in the prediction of seasonal 
price changes. The seasonal price indexes for eggs, tur- 
keys, butterfat, grain sorghums, wheat and sheep are of 
limited value and should be used with caution. The sea- 
sonal price indexes for cotton, cottonseed, pinto beans, 
corn, Oats, calves, lambs, wool, chickens and barley were 
considered to be unreliable as a basis for price prediction. 

Seasonal price indexes were calculated for stocker and 
feeder cattle on the Denver and Kansas City markets. 
These indexes provide information for specific types of 
animals on the basis of age, sex, grade and weight. On 
both markets, the low point in the seasonal price indexes 
occurred in December for most classifications. In the 
majority of cases, the seasonal peak in prices occurred in 
May for the Kansas City market and in June for the Denver 
market. On both markets, as the grade of the animal de- 
creased, the amplitude of the seasonal pattern increased. 
Most heifer and heifer calves had a greater amount of 
variation in their seasonal price patterns than the steers 
and steer calves of comparable grades. 

Seasonal price indexes for slaughter cattle on the 
Kansas City market showed that the prices of the two top 
grades of slaughter steers and heifers were at their 
highest point in the fall and winter while for the lower 
grades, peak prices occurred in the spring and summer. 

Slaughter lambs on the Kansas City market reached 
their peak in prices in May and their low point in De- 
cember while slaughter ewes reached their peak prices in 
April and the low point in July. Much of the change in 





lamb and ewe prices is the result of changes in type of ani- 
mal marketed. The seasonal pattern of sheep prices in 
New Mexico was very Similar to that of slaughter ewes on 
the Kansas City market. 

The seasonal price patterns of Choice slaughter hogs on 
the Kansas City market were quite similar to the seasonal 
price pattern for New Mexico hogs. The high points in 
prices were reached in August with a mimor peak in Janu- 
ary while lows occurred in December and April. As the 
weights of the barrows and gilts increased, the amount of 
variation in the seasonal pattern decreased. 

Seasonal price indexes were calculated for wheat on the 
Kansas City market, milo on the Fort Worth market, pinto 
beans for Colorado Points and cotton on the 10 designated 
markets. None of the seasonal indexes appeared to be very 
reliable for use in price prediction work unless consider- 
able caution is used. 

Of the 20 New Mexico commodities which were studied, 
14 had downward trends in their purchasing power during 
the period from 1910-53, while four had no discernable 
trends. The purchasing power of cattle and calves showed 
an upward trend. Irregular purchasing power cycles were 
noted for most of the meat animals, chickens and turkeys. 
During the period studied, beef cattle and calves had 4 
cycles averaging nine years in length; sheep and lambs 
four, averaging eight years; hogs, six, averaging six years; 
chickens, seven, averaging five years; and turkeys, six 
cycles, averaging five years in length. 

310 pages. $3.88. Mic 55-706 


AN EVALUATION OF 
DIF FUSION- POROSITY RELATIONSHIPS IN SOILS 
AND OTHER POROUS MEDIA USING RADIOACTIVE 
CARBON DIOXIDE IN A NON-STEADY STATE 
SELF-DIFFUSION SYSTEM 


(Publication No, 13,552) 


Richard Henry Rust, Ph.D. 
University of Illinois, 1955 


The interchange of gases between the soil and the at- 
mosphere involves two distinct mechanisms. One of these 
is the mass flow of gaseous constituents into and out of the 
soil as a consequence of gradients in the total pressure be- 
tween the soil air and the atmosphere. The second, and 
more important process, is that of diffusion in which the 
gaseous constituents move in response to-partial pressure 
gradients of a particular constituent. 

A number of studies have established that the rate of 
diffusion of the soil gases is a function of the porosity, or 
volume of air-filled pore space. In general this relation- 
ship has been found to be linear over a fairly wide range of 
porosities. The basis of most previous investigations has 
been the employment of a steady-state diffusion system as 
defined by Fick’s first law. 

Certain assumptions are made in the employment of the 
steady-state diffusion system which may not be valid or, at 
least, are difficult to achieve, experimentally. These may 
be summarized as follows: 

1. The diffusion coefficient may not be independent of 
concentration, especially over wide concentration ranges. 

2. It is difficult to maintain a constant partial differ- 
ential between the ends of the system. 
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3. Changing vapor-air, or gas-air, ratios will cause 
non-linearity in the pressure gradient. 

4. The use of an absorber for the diffusing gas or the 
use of a vaporizing liquid as a source of the diffusing gas 
may result in an error from mass flow in the usual steady- 
state diffusion system. 

In addition to the foregoing, the time for the steady- 
state condition to develop, experimentally, may be rela- 
tively long and may also give rise to errors from tempera- 
ture fluctuations. 

In this investigation a non-steady state system employ- 
ing self-diffusion was used. Because of the importance of 
carbon dioxide as a constituent of soil gases and because 
of the availability of a suitable radioactive isotope, carbon 
dioxide gas was used. 

The system employed was believed to possess the 
following advantages: 

1. The error that may arise from mass flow will be 
very small since the ratio of masses of the stable and 
radioactive isotopes is very nearly unity. 

2. The problem of experimentally maintaining a con- 
stant partial pressure differential is eliminated because 
the concentration change, which is related to the partial 
pressure of the diffusing gas, is evaluated as a function of 
time and distance. 

3. A shorter experimental time is required. 

Solutions of a two-phase, non-steady state diffusion 
equation were found for boundary conditions appropriate to 
a Closed two cell system. The use of the Illinois analog 
computer facilitated the solutions. 

A diffusion-pycnometer apparatus was constructed and 
operated in a constant temperature and humidity environ- 
ment. | 

Diffusion runs were made on air-dry and wetted porous 
media, including surface and subsoil core samples. 

The diffusion-porosity relationship on air-dry media 
was best expressed by a linear regression of the form 
D./D, = .04 + .60S. In this regression D,/D, is the ratio 
of the diffusion rate through the media to the self-diffusion 
rate. It was suggested that a curvilinear relationship may 
be more appropriate, particularly as pore shapes become 
less of a spherical form. , 

The diffusion-porosity relationship could not be ade- 
quately evaluated in wetted media because of the time- 
varying rate of CO, absorption. Suggestions for further 
investigations of this phenomena were made. 

146 pages. $1.83. Mic 55-707 


AN ECONOMIC ANALYSIS OF 
NEGRO FOOD HABITS IN TUSKEGEE, ALABAMA 


(Publication No. 14,505) 


Thomas Thackery Williams, Ph.D. 
The Ohio State University, 1955 


This study was undertaken with several objectives in 
mind which can be summarized under the following head- 
ings: (1) to contribute to an understanding of Negro con- 
sumer behavior in satisfying the demand of Negroes for 
food in a free market economy; (2) to establish the food 
habit pattern for Negro professional and semiprofessional 
workers in Tuskegee, Alabama, with respect to 40 selected 





food items; and (3) to study the relationship between family 
income, family size, and regional background of family 
members and the food habit pattern established. 

Data for the study were obtained from 129 randomly 
selected Negro white collar workers in Tuskegee, a city of 
approximately 8,000 inhabitants, located in the central part 
of Alabama. All respondents were employed in three major 
sources of occupation: private business, government es- 
tablishments, and educational institutions. The information 
collected on food consumption and expenditure applied to 
seven continuous days during the month of October, 1954, 
while family income represented earnings for 1953. Of the 
129 household units included in the interviews, 12 per cent 
consisted of individuals classified as unattached. 

The food habit pattern established appeared to be influ- 
enced by two sets of variables, those operating in the im- 
mediate family circle, such as family income and size, and 
those having their roots in family members’ past regional 
experiences. 

As family income increased, the per cent of families in- 
cluded in the three income brackets declined. Sixty-five 
per cent of the families had incomes under $5,000, 25 per 
cent had incomes within the range of $5,000 to $7,999, and 
10 per cent had incomes $8,000 and over. 

When family size is associated with income, some im- 
portant facts relative to the dynamic nature of the Negro 
market in Tuskegee is revealed in terms of per capita 
purchasing power. The average family size was 2.99 per- 
sons; however, as income increased, the family size also 
increased, from 2.58 persons for families having incomes 
under $5,000 to 4.26 persons for families with incomes 
$8,000 and over. Families with intermediate incomes 
showed a family size of 3.56 persons. 

Southern-oriented experiences of family members were 
the rule rather than the exception. The average wife had 
spent approximately 90 per cent of her life, up to the time 
of the survey, in the southern region; the average husband, 
84 per cent; and the average unattached person, 98 per 
cent. Such a regional experience of family members had 
its counterpart in the food habit pattern established. Those 
foods generally associated with the South, such as rice, 
grits, pork, chicken, and vegetables, had relatively large 
per capita consumption. 

Although the food habit pattern observed for many food 
items consumed could not be attributed to family income, 
family size, or regional background of family members, 
there were other observations that were more definite. 
One such observation had to do with the pattern of con- 
sumption. The families studied preferred their meals at 
home. The total value of food consumed was $7.05 per 
capita, of which $1.07, or 15.2 per cent, was paid for food 
consumed away from home. It is clear, therefore, that an 
analysis of food consumed in the home will incorporate the 
major portion of all food consumption and food expenditure. 
Such a pattern of food consumption points out the impor- 
tance of the Negro home rather than public eating places 
as a market unit for food. 

The popular idea that family size and income provide 
an adequate basis for delimiting the market for food has 
been partially refuted in this analysis. In addition to these 
factors, past regional experiences were also an important 
influence and should be considered in the analytical frame- 
work. 144 pages. $1.80. Mic 55-708 
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STUDIES ON THE UTILIZATION 
OF HIGH-PROTEIN CORN BY BEEF CATTLE 


(Publication No. 13,457) 


James Bond, Ph.D. 
University of Illinois, 1955 


Feeding trials were conducted to study the utilization 
of high-protein corn by beef cattle. 

In the first of three fattening trials, three lots of 10 
yearling steers were fed as follows: Lot I, shelled corn, 
corn silage; Lot 2, shelled corn, soybean oil meal, corn 
silage; Lot 3, high-protein corn, corn silage. The rations 
of Lots 2 and 3 and the rations in all subsequent trials (ex- 
cept the digestion trial) were equalized with respect to 
protein content. The ratio of regular corn to soybean oil 
meal varied as follows: 9:1 for Trial I; 5:1 for Trial II and 
12:1 for Trial III. These ratio differences were due mainly 
to the variability of the protein content of the corn and soy- 
bean oil meal. The average daily gains for 175 days were 
1.81, 2.20 and 2.24 pounds, respectively. Lots 2 and 3 
made equal gains but were significantly higher than Lot 1. 
Feed consumption and feed costs were as follows: 


Regular  High- 
Regular corn protein 
corn SBOM corn 











Feed consumed 

per cwt. gain, lb. 
Shelled corn 726 607 644 
Soybean oil meal 18 70 15 
Corn silage 1377 1138 1114 

Feed costs per cwt. gain $ 28.51 $ 25.79 $ 24.61 


The prices of these feeds apply to all trials. Shelled corn, 
$1.50 bu. (price of high-protein corn does not take into ac- 
count low yields); soybean oil meal, $90; corn silage, $12 
ton; legume hay, $25 ton. 





In the second fattening trial two lots of 10 yearling 
steers were fed 150 days the following rations: Lot 1, 
Shelled corn, soybean oil meal, corn silage; Lot 2, high- 
protein corn, high-protein corn silage. The average daily 
gains were 2.52 and 2.40 pounds, respectively, indicating 
that the combination of high-protein corn and high-protein 
corn silage is equal to regular corn, regular corn silage 
and soybean meal. Efficiency of gains and feed costs were 
as follows: 


Regular 
corn High-protein corn 
SBOM High-protein silage 








Feed consumed 

per cwt. gain, lb. 
Shelled corn 401 901 
Soybean oil meal 76 --- 
Corn silage 1091 1149 

Feed cost per cwt. gain $ 20.71 $ 20.34 


In the third fattening trial two lots of 10 yearling steers 
were full-fed 201 days as follows: Lot 1, shelled corn, 
soybean oil meal, legume hay; Lot 2, high-protein corn, 





legume hay. Lots 1 and 2 made average daily gains of 2.45 
and 2.29 pounds, respectively. These gains were not sig- 
nificantly different. Feed consumption and feed costs were 
as follows: 


Regular High- 
corn protein 
SBOM corn 








Feed consumed 

per hundredweight gain, lb. 
Ground shelled corn 040 614 
Soybean oil meal 46 4 
Legume hay 222 238 

Feed cost per hundredweight gain $ 19.31 $ 19.60 


These three trials clearly indicated that high-protein 
corn is equal to regular corn and soybean oil meal for 
fattening cattle. 

In a wintering trial two lots of 13 steer calves were fed 
as follows: Lot 1, regular corn silage and 1 pound of soy- 
bean oil meal per calf daily and Lot 2 received high-protein 
corn silage for 56 days. The resulting gains were 1.79 and 
0.86 pounds daily, respectively. To equalize the energy 
content, 1 pound of ground shelled corn was added to the 
high-protein silage during the last 104 days. The average 
daily gains for this period were 1.66 and 1.46 pounds for 
Lots 1 and 2. 

A nitrogen-balance study was conducted using 6 year- 
ling steers. The experimental design was two 3 x 3 Latin 
Squares. Three rations were tested: high-protein corn and 
prairie hay; regular corn, soybean oil meal and prairie 
hay; and regular corn and prairie hay. Each steer re- 
ceived one of these different rations during each of the 
three feeding periods. It was found by statistical analysis 
that the steers utilized the protein in the high-protein corn 
and regular corn plus soybean oil meal rations more com- 
pletely than in the regular corn ration as indicated by nitro- 
gen retained (25.65, 25.01, 19.58 percent of total N intake). 
There was no significant difference in the nitrogen retained 
by steers when fed high-protein and regular corn plus soy- 
bean meal. The digestion coefficient for the protein in the 
regular corn plus soybean meal ration (63.10%) was sig- 
nificantly higher (P<0.05) than the protein digestion coef- 
ficient of the high-protein corn ration (54.91%). Both of 
these coefficients were statistically higher (P<0.01) than 
the digestion coefficient for the protein in the unsupple- 
mented regular corn ration (49.72%). 

The nutritional value of high-protein corn when fed to 
beef cattle is clearly indicated in these studies. The eco- 
nomic feasibility of growing and feeding high-protein corn 
will depend, in large part, upon the progress of further 
studies by agronomists and plant breeders who are inter- 
ested in developing and growing superior feeding corn. 
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STUDIES OF THE PROTEIN 
AND CALORIE EFFICIENCY OF RABBITS 


(Publication No. 14,342) 


Robert Browning Bradfield, Ph.D. 
Cornell University, 1955 


The purpose of this study was to measure the protein 
and calorie efficiency of the rabbit as a means of assess- 
ing the comparative value of the rabbit as a possible meat 
animal for under-developed areas. 

Weanling New Zealand white does, six animals per 
group, were reared over an eight week period on diets of 
alfalfa hay, alfalfa hay with energy supplementation, and 
also on a grazing basis. In addition, two control groups 
were reared on a commercial stock diet. 

A diet of alfalfa hay was not sufficient to promote nor- 
mal growth. The average animal of this group gained only 
31 per cent as much weight as the average stock diet con- 
trol animal over the eight week period. When energy in 
the form of refined sugar was added to the alfalfa hay, 
growth and feed efficiency were improved markedly. The 
average animal of this group gained 59 per cent as much 
weight as the average stock diet control animal over the 
eight week period. The addition of energy also resulted in 
a greater percentage of the live weight being found in the 
edible portion. On alfalfa pasture the rate of growth was a 
function of the stage of maturity of the forage. It is sig- 
nificant that when the animals were placed on immature 
forage, the resultant growth was equal to that of the con- 
trol animals fed a stock diet. On mature forage, however, 
the animals maintained weight but did not grow. The ani- 
mals reared on a pasture basis supplied only one-sixth as 
many edible calories as the control animals fed a stock 
diet, but they supplied nearly half as much edible protein. 

On a commercial stock diet the rabbit compares favor- 
ably with the chicken as an efficient producer of meat. 
Over a six week period average efficiencies of 3.15 and 
3.56 grams of feed per gram of gain were obtained for the 
two control groups. The average animals for the two con- 
trol groups contained 56.2 per cent and 52.2 per cent of the 
live weight in the edible portion. These values are nearly 
twice those found with broilers. 

The calorie efficiency was measured as the percentage 
of the gross calories in the feed consumed which was re- 
covered in the edible portion of the carcass. On this basis 
the mean efficiencies for the two control groups were 
10.36 and 10.52 per cent, values that compare favorably 
with those of other species. The average value for the al- 
falfa group was less than 1 per cent. This was probably 
due to a lower total feed intake and to the lower digesti- 
bility of the ration. When sugar was added to the alfalfa 
hay the calorie efficiency increased to an average value of 
4.02 per cent. This was probably due to a marked increase 
in digestible energy. The value obtained with this group 
(4.02%), however, was considerably less than the value ob- 
tained with the stock diet animals (10.44%). 

The protein efficiency was measured as the percentage 
of protein in the feed consumed which was recovered in 
the edible portion. On this basis the mean efficiencies for 
the two control groups were 18.07 per cent and 13.94 per 
cent, values that compare favorably with the best of farm 
animals. The average value for the alfalfa group was 5.00 
per cent. When sugar was added to the alfalfa hay the 
protein efficiency was doubled (10.29%). Per therm of diet 





the alfalfa group supplied 1.00 gram of protein, the alfalfa 

plus sugar group supplied 3.58 grams of protein, and the 

control groups supplied 7.84 and 6.09 grams of protein. 
70 pages. $1.00. Mic 55-710 


THE EFFECTS OF OAT SILAGE AND OF 
LEGUME-GRASS SILAGE ON BEEF CARCASS QUALITY 


(Publication No. 13,459) 


Burdette Charles Breidenstein, Ph.D. 
University of Illinois, 1955 


Since beef cattle do not make as efficient use of grains 
as do swine and poultry, there is increasing interest in 
finding methods of feeding and finishing beef cattle for 
slaughter on a reduced amount of corn. One possible solu- 
tion to the problem is the incorporation of greater amounts 
of roughage into the ration during the early portion (ap- 
proximately the first half) of the feeding period. 

With this in mind, this study was conducted to determine 
the effects of legume-grass silage and of oat silage on beef 
carcass quality. Another aim of this study was to derive 
objective measures of certain carcass traits which con- 
tribute to beef quality. 

Ten High Choice yearling feeder steers were fed on 
each of the silages and four were full-fed on shelled corn 
for the entire feeding period. After slaughter, the car- 
casses were Subjectively evaluated on the basis of indivual 
traits according to the current U.S.D.A. grade standards. 
Numerous slaughter data were collected and the right side 
was used for all analyses. 

The degree of finish was determined by several tech- 
niques. These included the antipyrine method, the specific 
gravity of the wholesale rib, the separable fat content of the 
wholesale rib, and the total ether extract of the wholesale 
rib. Other analyses of the wholesale rib included the de- 
termination of the separable lean, separable bone, total 
protein (N x 6.25), and total dry substance. Equations were 
used to predict separable fat or total ether extract from 
the specific gravity. Separable fat was likewise used in 
this equation to predict the ether extract of the rib. 

The rib eye was separated from the wholesale rib and 
attempts were made to measure the marbling. The mar- 
bling was evaluated subjectively, the specific gravity of the 
rib eye was determined, the ether extract content of the rib 
eye was obtained, and a photographic measurement of mar- 
bling was attempted. 

The color of lean was measured on the rib eye in the 
region of the 13th rib and the effect of marbling was elimi- 
nated from this color evaluation. The General Electric Re- 
cording Spectrophotometer was used and the I.C.I. system 
was used in the interpretation of the curves. 

A sample of external fat was removed from over the 
13th rib and characterized by determining the following 
values; carotene content, color by the aforementioned pro- 
cedure, iodine number, refractive index (n)) and Wiley 
melting point. 

The analysis of variance was uSed to test the signifi- 
cance of differences among treatments and the “t” test was 
used to test the significance of differences between treat- 
ments. Correlation coefficients were computed for the 
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various indices of a given trait to determine the extent of 
agreement between them. 


Conclusions 





Under the conditions of this experiment, the following 
conclusions seem justified: 

1. Satisfactory gains, both from the standpoint of 
economy and of rapidity, were realized by using the two 
Ssilages under study. 

2. No significant differences among or between groups 
were shown with respect to 

a. Dressing percentage. 

b. Percentage of cooler shrink, 

c. Percentage of separable lean, fat, or bone in the 
wholesale rib. 

d. Percentage of edible dry substance, edible pro- 
tein (N x 6.25), or edible ether extract of the 
wholesale rib. 

Percentage of separable fat or ether extract of 
the wholesale rib as determined by specific 
gravity. 

Percentage of wholesale rib in the carcass. 
Ether extract of the rib eye as an index of 
marbling. 

Percentage of reflectance in the color analysis 
of the lean and of the fat. 

i. Dominant wave length of the light reflected by 
the lean and by the fat. 

j. Carotene concentration in the external fat. 

k, Firmness of external fat. 

3. Differences were shown to exist among the treat- 
ments with respect to the following characteristics. 

a. A highly significant difference in favor of the 
oat silage lot over the legume-grass silage lot 
was found to exist in percentage of drift. This 
was thought, however, to be due to a weight 
error, 

The percentage purity of color of the lean 
samples was greater for the legume-grass 
silage lot than for the oat silage lot, Thus the 
lean of the legume-grass silage steers was a 
brighter and more intense red than that of the 
oat silage steers. 

The percentage purity of the color of fat was 
greater for the legume-grass silage steers than 
for the oat silage steers. This indicates that 
more yellow color was present in the fat of the 
legume-grass silage steers. 

4. Specific gravity provided a very accurate index for 
estimating the percentage of separable fat, or edible ether 
extract of the wholesale rib. The correlation coefficient 
for each of these was 0.91. 

5. Separable fat of the wholesale rib provided a relia- 
ble index for estimating the percentage of edible ether ex- 
tract. The correlation coefficient for these two items was 
0.94. 

6. Ether extract of the rib eye muscle provided a 
fairly reliable index to marbling with a correlation coef- 
ficient of 0.71. 

7. The evaluation of color of lean was accomplished 
and the effect of marbling on the color analysis was suc- 
cessfully eliminated. 

8. The photographic measurement of marbling was 
unreliable. 





9. The antipyrine technique for indirectly estimating 
the fat content of steers in vivo was unsuccessful. 

10. The Wiley melting point was poorly correlated with 
the other measures of firmness of fat. Refractive index 
(np) and iodine number had a correlation coefficient of 
0.705. 

11. The studies involving the use of new techniques for 
evaluating quality of beef were partially successful. These 
methods, however, do not explain quality, but rather indi- 
cate the need for further investigations along these lines. 

72 pages. $1.00. Mic 55-711 


THE ASSOCIATION OF IMMATURE 
BOVINE UDDER EVALUATIONS AND SUBSEQUENT 
MILK AND BUTTERFAT PRODUCTION 


(Publication No. 14,460) 


Harry Ridgeway Donoho, Ph.D. 
The Ohio State University, 1955 


Data taken from 820 Holstein heifers in two herds were 
used in an attempt to determine the repeatability of scores 
and measurements assigned to heifers for udder fat, 
physical condition, gland size, and palpation scores at 3, 4, 
5, and 6 months of age. Correlation coefficients were de- 
termined at 3, 4, 5, and 6 months of age between the follow- 
ing variables: body weights, udder fat evaluations, physical 
condition scores, gland sizes, and palpation scores. The 
above variables, for each of the indicated ages, were corre- 
lated with the animals’ first milk and butterfat production 
following the investigation. There were only 44 to 147 ani- 
mals involved in comparisons pertaining to production 
since many of the animals were too young to have produc- 
tion records. 

Repeatability, as determined by correlation coefficients, 
for udder fat, physical condition, gland size, and palpation 
score proved to be high in most cases. 

A positive relationship was indicated by highly signifi- 
cant correlation coefficients when body weight was com- 
pared with udder fat, physical condition, gland size, and 
palpation score. No association was found between body 
weight and production, except a 6-month-age comparison in 
one herd. 

Evaluation of udder fat compared with physical condition 
gland size, and palpation score indicated a high positive as- 
sociation in most cases. Comparisons between udder fat 
and production indicated a lack of association, except at a 
6-month comparison in one herd. 

Coefficients obtained from comparisons of physical con- 
dition with gland size and palpation score were highly sig- 
nificant at the 3-, 4-, and 5-month comparisons. At 6 
months of age, a significant coefficient was obtained in one 
herd. No association was apparent between physical con- 
dition at 3, 4, 5, and 6 months of age and production, ex- 
cept in one comparison, 

The comparisons between gland size and palpation score 
indicated a high degree of association between these two 
variables. Coefficients obtained from comparing gland size 
with production were highly significant in one herd and of 
no significance in the other. 

Coefficients obtained from comparing palpation scores 
with the animals’ later production were highly significant 
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in one herd. The other herd yielded coefficients of no 
Significance. An average of the 3-, 4-, and 5-month pal- 
pation scores yielded a higher significant coefficient than 
that for any one age alone. 

Indications based on the results of this study are: 

1. Scores and measurements given heifers at 3, 4, 5, 
and 6 months of age are highly repeatable. 

2. A positive relationship exists between body weight 
and udder fat, physical condition, gland size, and palpation 
score of heifers 3, 4, 5, and 6 months of age. 

3. Udder fat has a high positive association with 
physical condition, gland size, and palpation score in 
heifers 3, 4, 5, and 6 months of age. 

4. Physical condition has a high positive association 
with gland size and palpation score in heifers 3, 4, and 5 
months of age. This association is generally less as age 
increases. 

). A high positive association exists between gland 
size and palpation score of heifers 3, 4, 5, and 6 months of 
age. Less association is apparent as animals become 
older. 

6. In general, a lack of association exists between body 
weight, udder fat, and physical condition of heifers 3, 4, 5, 
and 6 months of age and the animal’s milk and butterfat 
production. 

7. An association exists between the amount of se- 
cretory tissue present in the mammary glands of 3-, 4-, 
and 5-month-old heifers and their level of milk and butter- 
fat production. This association is difficult to demonstrate 
when environmental conditions vary and when animals have 
different opportunities to express their ability to grow and 
produce. 

8. Measurements of secretory tissue taken at 6 months 


of age are less accurate for predicting future production 
performances than measurements taken at 3, 4, and 5 
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QUANTITATIVE RELATIONS BETWEEN TRYPTOPHAN 
AND NICOTINIC ACID IN THE BABY PIG 


(Publication No. 13,476) 


Jay Alden Firth, Ph.D. 
University of Illinois, 1955 


Studies were conducted to determine the quantitative 
relationship between L-tryptophan, DL-tryptophan and 
nicotinic acid in the baby pig. 

Two- to three-day old baby pigs were obtained from a 
commercial hatchery for use in the experiments. They 
were housed individually in wire bottom metal cages and 
fed ad libitum a hydrolyzed casein synthetic milk contain- 
ing 13% solids and 28% protein on a dry basis. Microbio- 
logical assay indicated the diet to be free of nicotinic acid 
and tryptophan. All experiments were of four weeks du- 
ration. 

The first two experiments were conducted to determine 
the DL-tryptophan requirement of the baby pig in the 
presence of an excess of nicotinic acid. Forty-five pigs 
were fed the basal diet supplemented with 50 mg. of nico- 
tinic acid per kilogram of dry matter of the diet and 13 
levels of DL-tryptophan ranging from .1% to .4% of the diet. 
Growth data indicated the requirement for DL-tryptophan 








to be about .29% of the diet in the presence of adequate 
nicotinic acid. | 

In the third experiment the basal diet was supplemented 
with .8% DL-tryptophan and six levels of nicotinic acid. 
Growth and feed efficiency were maximum at the levels of 
17 and 20 mg. of nicotinic acid per kilogram of dry matter. 
The level of 20 mg. of nicotinic acid was taken as the ap- 
proximate requirement for nicotinic acid when the diet con- 
tains the .3% DL-tryptophan required for normal growth. 
The fourth experiment involved eighteen pigs which were 
fed the basal diet supplemented with 50 mg. of nicotinic 
acid per kilogram of dry matter and five levels of L- 
tryptophan. The L-tryptophan requirement was found to be 
approximately .19% of the diet in the presence of adequate 
nicotinic acid. This further indicated that approximately 
one-third of the D isomer of tryptophan could be used for 
growth. 

In the last two experiments the requirement for DL- 
tryptophan was determined in the absence of nicotinic acid 
by supplementing the basal diet with levels of DL-trypto- 
phan from .3% to .6% of the diet. Growth and feed ef- 
ficiency indicated that the requirement is probably between 
.45% and .50% of the diet in the absence of nicotinic acid. 
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AN INVESTIGATION OF THE 
MORPHOLOGICAL CHANGES IN YOUNG CHICKENS 
AND REPRODUCTIVE PERFORMANCE OF ADULT 

CHICKENS FED FURAZOLIDONE OR NITROFURAZONE 


(Publication No. 14,192) 


David Wesson Francis, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor C, S. Shaffner 


The history and physiological properties relative to the 
safety of several drugs used for the prevention or control 
of coccidiosis and blackhead in normal chicks are dis- 
cussed. 

Two nitrofurans, furazolidone and nitrofurazone, were 
fed continuously to young chicks 0-4 weeks of age, and to 
chicks between 5 and 8 weeks of age, to further evaluate 
their safety. Since enheptin has been shown to inhibit cer- 
tain physiological functions in the chick, it has been in- 
cluded for comparative purposes in the chick studies. Lay- 
ing pullets were fed either furazolidone or nitrofurazone 
for ten weeks to determine the effect of these compounds 
upon reproductive performance. 

Body weight was consistently reduced when enheptin 
was included in the ration. When furazolidone was fed at 
levels from 0.0055 to 0.022 percent, body weight was not 
affected. Body weight was reduced when nitrofurazone was 
fed at levels of 0.0165 or 0.022 percent. The reduction in 
body weight observed when thiouracil was fed was not 
altered when either of the nitrofurans was fed in combi- 
nation with thiouracil. 

For comparing the various gland weights, the individual 
gland weights were expressed in terms relative to body 
weight. The most consistent effect observed was the de- 
crease in the weight of the thyroid gland when either fura- 
zolidone or nitrofurazone was included in the ration. This 
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decrease was accentuated as the level of the drug was in- 
creased. Thyroid weight was not affected when either drug 
was fed with thiouracil as compared with the thyroid weight 
from chicks receiving only thiouracil. 

Comb weight was slightly increased in the birds fed 
furazolidone. A reduction in comb weight was noted in the 
birds fed nitrofurazone. The gonads from chicks fed fura- 
zOlidone did not exhibit a change in weight when compared 
with the basal group, but heavier gonads, particularly the 
testes, were observed in birds fed nitrofurazone. 

Considerable variation in the weights of the adrenals 
and bursa of Fabricius was observed in birds receiving the 
various drugs in the feed. The trend was for the larger 
bursa to be found in the faster-growing chicks. 

The mean heart weight of chicks was not affected when 
either of the nitrofurans was fed in the ration or when fed 
in combination with thiouracil. This indicates that either 
furazolidone or nitrofurazone interfers with the action of 
thiouracil as heart weight was significantly depressed 
when only the goiterogen was fed. 

When either furazolidone or nitrofurazone was fed, 
liver weight was significantly increased and was heaviest 
when thiouracil was fed. However, when they were fed in 
combination with thiouracil, liver weight was larger than 
when the drugs were fed alone but smaller than for the 
group fed thiouracil only. 

Hatchability of all eggs set, egg production, and shell 
quality were not affected when 0.011 percent furazolidone 
or nitrofurazone were included in the ration of laying 
pullets for a ten-week period. 
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THE INFLUENCE OF SEVERAL 
SOIL MANAGEMENT PRACTICES IN FLORIDA 
ON NEMATODE POPULATIONS 


(Publication No. 14,313) 


Joseph Martin Good, III, Ph.D. 
The University of Florida, 1955 


Numbers of plant parasitic, predaceous, and sapropha- 
gous nematodes were determined for continuous cropping 
practices and two- and three-year crop rotations during 
the years 1952 to 1955. Populations of Pratylenchus leio- 
cephalus, Hoplolaimus coronatus, Trichodorus spp., and 
Xiphinema americanum were highest where continuous 
corn was’ grown, and lowest where continuous peanuts were 
grown. In a two-year rotation in which peanuts followed 
corn, populations of the above plant parasites were re- 
duced. In a three-year rotation in which corn was grown 
two years and peanuts one, the populations were increased, 
but were not as large as those for continuous corn. Popu- 
lations of Criconemoides spp. were largest where continu- 
ous peanuts were grown and lowest where continuous corn 
was grown. The effect of cover crops on plant parasitic 
nematode populations was negligible, but varied for the 
different species. Saprophagous soil nematodes were as- 
sociated with soil organic matter. 

In greenhouse pot studies, the relative build up of Be- 
lonolaimus gracilis on six winter cover crops was deter- 
mined. Vetch and Dixie crimson clover significantly in- 
creased the populations, while bitter blue lupine barely 























maintained the population. Significant differences did not 
occur for Hubam, sweet yellow lupine, and Austrian winter 
peas; although the populations tended to be small on Hubam 
and sweet yellow lupine, and slightly larger on Austrian 
winter peas. 

The influence of soil fertility on plant parasitic nema- 
tode populations was tested in field plot studies. Treat- 
ments consisted of no fertilizer and low, medium, and high 
fertility levels. Sweet corn yields increased through the 
medium fertility level. No significant differences occurred 
between the low, medium, and high fertility levels. Popu- 
lations of Dolichodorus heterocephalus and Trichodorus 
spp. increased with fertilizer levels. The plant parasites 
apparently became a limiting factor in sweet corn pro- 
duction. Celery yield increased with fertility through the 
medium fertilizer level and then decreased. Celery root 
weights increased with fertility through the low fertilizer 
level, and decreased at the medium and high fertilizer 
levels. At the mid-point of the celery growing season, 
plant parasitic nematode populations increased with fer- 
tility, but by harvest time populations in the medium and 
high fertility levels began to decrease. This decrease 
probably resulted from a reduced food supply due to severe 
root injury at the higher fertility levels. Additions of fer- 
tilizer resulted in increases in celery yield despite high 
nematode populations and restricted root systems. 

In a series of tests in which statistical measurements 
were used, the variability of the Christie- Perry method of 
extracting soil nematodes was determined. The coefficient 
of variability of single 4 cc. samples taken after 24 hours 
from the Baermann funnel was between 35 and 55 percent. 
The variability of counts made on the entire water content 
of the funnel after 24 hours was approximately 15 percent, 
which is sufficiently low for most experimental work. Of 
the nematodes placed in the muslin sack, 97 to 100 percent 
were recovered after 72 hours. For sandy soils, four roil- 
ing and decanting processes, using 5 gallon of water for 
each repetition, remove 99 to 100 percent of the nematodes 
that are carried over into the Baermann funnel. A six-inch 
porcelain, flat bottom pan, which embodies the same princi- 
ple as the Baermann funnel, was found to be more precise 
than the Baermann funnel in extracting soil nematodes. 
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A STUDY OF THE EFFECTS OF LEVEL OF FEEDING 
AND OF RATIO OF ROUGHAGE TO CONCENTRATE IN 
RATIONS FOR PREGNANT AND LACTATING EWES 


(Publication No. 13,490) 


Efton Everett Hatfield, Ph.D. 
University of Illinois, 1955 


Two experiments involving 4 open and 128 bred ewes 
were conducted to study the effects of rations which varied 
in levels of energy, roughage:concentrate rations, and 
either sources of protein or aureomycin HCl supplemen- 
tation. 

Measurements were made on the following items: the 
body weight of the ewe; blood sugar, hemoglobin, ketones, 
and plasma proteins; lamb production; rumen flora; and 
wool yields. 

The ewes were able to maintain their body weights 
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satisfactorily on the low energy (according to NRC recom- 
mended allowances) rations in experiment 1. However, the 
average loss of weight of ewes in experiment 2 on the corn 
silage and ground corn rations which were supplemented 
with urea and minerals, fed once daily, was excessive. 

The energy level affected significantly (P less 0.001) 
body weight of ewes in both experiments. 

The ewes on the rations containing plant source protein 
gained significantly more (P less 0.05) than ewes receiving 
the rations containing dried skim milk. 

The ewes receiving the rations supplemented with 
aureomycin HCl lost significantly more (P less 0.01) than 
ewes on the unsupplemented rations. 

The blood sugar levels were not consistently affected 
by treatments in experiment 1. There was a significantly 
lower (P less 0.001) blood sugar level on the low energy 
rations in experiment 2. 

The two experiments did not agree as to the effect of 
energy level on the hemoglobin values of the ewes. 

The birth weight and performance of lambs were not 
Significantly affected by the treatments in either of the ex- 
periments. Although the survival of the lambs in experi- 
ment 1 was excellent, the survival of lambs in experiment 
2 was somewhat below normal. 

The wool yields appeared to be a sensitive measure for 
detecting the adequacy of rations fed to sheep. The energy 
level of the rations significantly (P less 0.01) affected the 
wool weights and staple lengths in both experiments. 
Although the weight yield was considered to be a more re- 
liable method of measurement than staple length, the 
agreement between the two methods was excellent in ex- 
periment 2. 

The two energy levels which were used in each trial 
caused more differences in the measurements taken than 
any other variable studied. 

The measurements taken did not consistently show a 
difference due to the roughage:concentrate ratio. 

The rations containing the plant source protein gave 
slightly better results in experimert 1 than rations con- 
taining the dried skim milk. 

The aureomycin HCl had a detrimental effect on the 
weight losses of the ewe especially those ewes receiving 
the medium energy level rations. However, it appeared to 
have a favorable effect on the hemoglobin levels of the 
ewes on high roughage rations. 
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VITAMIN STUDIES IN THE YOUNG CALF 
(Publication No. 13,497) 


John Henry Hopper, Ph.D. 
University of Illinois, 1955 


The investigations reported in this thesis were under- 
taken to elucidate the vitamin requirements of the young 
calf. A nicotinic acid deficiency was characterized and 
also a study made of the methionine-choline interrelation- 
ships in this species. The activity of transmethylation 
enzymes of liver homogenates were compared to rat liver 
homogenates. 

A nicotinic acid deficiency was produced in 24 hour old 
calves by feeding a 27.4 per cent protein, synthetic milk 





diet containing 0.10 per cent tryptophane. Symptoms ex- 
hibited by the deficient animals were a loss of appetite, 
severe scouring, dehydration, weakness and sudden death 
by the second or third day on the deficient diet. There was 
a marked and rapid improvement in deficient animals, usu- 
ally within 24 hours, following administration of nicotinic 
acid. 

A study of the methionine-choline interrelationship in 
24 hour old calves is reported. Calves were fed a choline 
deficient, synthetic milk diet which contained varying levels 
of DL-methionine. The animals which received 1.2 per 
cent DL-methionine exhibited no demonstrable choline re- 
quirements for as long as 44 days, as measured by body 
growth and liver ether extract. DL-methionine was toxic 
for the calf when fed at a level of 1.6 per centof the diet 
containing 27.4 per cent protein. 

Liver homogenates from young calves were used to 
study: (1) the ability to form methionine from homocysteine 
with betaine as a methyl donor, (2) the ability to form cre- 
atine from guanidinoacetic acid with methionine as a methyl 
donor, and (3) the choline oxidase activity. Although there 
was some activity, under a prescribed set of conditions in 
vitro, the calf liver homogenates exhibited much less ac- 
tivity than rat liver homogenates in all the above systems. 
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THE VALUE OF ANIMAL FAT 
IN RATIONS FOR MILK PRODUCTION 


(Publication No. 13,498) 


Otis Howard Horton, Ph.D. 
University of Illinois, 1955 


It has been demonstrated that certain antioxidants will 
retard the autooxidation of fats and oils when added to 
feeds. The nutritive value of fats from animal sources has 
been tested in rations for dogs and poultry. The inclusion 
of hydrogenated’ animal fat in a dairy ration as affecting 
ration palatability, rate of milk production and composition 
of the milk fat has not been reported. 

This study was divided into two phases. Phase 1 was 
conducted for a period of 22 weeks (from February through 
July) with 10 lactating cows consisting of three groups. 
Group 1, including 1 Jersey and 1 Brown Swiss, was fed a 
grain ration containing 4 per cent fat. Groups 2 and 3, 
each consisting of 2 Jerseys, 1 Brown Swiss and 1 Holstein, 
were fed grain mixtures containing 8 and 12 per cent fat, 
respectively. The grain ration composition is presented in 
Table 1. The roughages fed consisted of alfalfa hay and 
corn silage. Phase 2 was conducted for 12 weeks during the 
June, July and August grazing season with 16 cows making 
up three groups. Group 1, including two Holsteins and 2 
Ayrshires, was fed the grain mixture containing 4 per cent 
fat. Groups 2 and 3, each consisting of 4 Holsteins and 2 
Ayrshires, were fed the grain mixtures containing 8 and 
12 per cent fat, respectively. Pasture, consisting of a 
grass-legume mixture and sweet sudan grass, supplied the 
roughage fed. 

Daily feed and milk weights were obtained and butterfat 
tests were determined at two-week intervals. The milk fat 
composition as measured by the iodine, saponification and 
Reichert-Meissl values was determined at four-week 
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intervals. Carotene and vitamin A values in the milk were 
obtained every 2 weeks and every 4 weeks for the blood 
plasma. 


TABLE 1 
Composition of Experimental Grain Rations 
Rations 


Grain Ration Ingredients 4% 8% 12% 


Shelled corn (ground), lb. 450.0 365 
Oats (ground), lb. 400.0 400 
Soybean oil meal, lb. 109.4 150 
Fat (hydrogenated)*, lb. : 85 
Salt (trace-mineralized), lb. 15.0 15 
Ca-P mix, lb. 9.0 9 
Vitamin A and D concentrate, lb. 1.0 1 

Total, lb. 1025.0 1025 

















Grain Ration Composition 
Dry Matter, perct. 92.4 9 
1 





3.1 92.4 
Protein, perct. 15.0 5.0 15.8 
Ether Extract, perct. 4.2 8.2 12.2 
Crude Fiber, perct. 6.0 D. 6.0 
Ash, perct. 5.2 . 4.6 
NFE, perct. 62.0 60.0 54.0 


* Contained no vitamin A and less then .004% nitrogen. 
Melting point 47°C. 





The results of both phases of this study indicate that a 
grain ration containing hydrogenated animal fat of the 
quality fed in this experiment was palatable to dairy cows 
during both the barn and pasture feeding periods. All of 
the 18 cows receiving added animal fat ate the grain ration 
throughout the experiment. There appeared to be no ab- 
normal physiological effects associated with the feeding of 
the animal fat. 

No significant increase in milk fat produced was ob- 
served as associated with the levels of fat feeding. 

The composition of the butterfat as associated with the 
feeding of hydrogenated animal fat failed to show a signifi- 
cant difference as measured by the iodine, saponification 
and Reichert-Meissl values. 

Carotene and vitamin A levels in the milk and blood 
plasma, as associated with levels of fat feeding, were not 
significantly altered. 76 pages. $1.00. Mic 55-718 


1. The hydrogenated fat fed in this experiment was fur- 
nished by Bowman Feed Products, Inc., Holland, Michigan. 


THE INFLUENCE OF AMINO ACIDS 
AND OTHER DIETARY FACTORS UPON 
NITROGEN UTILIZATION BY GROWING SWINE 


(Publication No. 13,530) 


Robert James Meade, Ph.D. 
University of Tlinois, 1955 


The influence of aureomycin and vitamin Bj, alone and 
in combination, upon nitrogen utilization by growing swine 
fed a 14.1 percent protein diet at approximately 2.90, 3.52 
and 4.06 percent of their body weight was studied using the 
nitrogen balance method. Supplementation of the diet at 
any level of feed intake with aureomycin, vitamin B,, ora 





combination of the two, did not significantly influence the 
amount of nitrogen retained per kilogram of body weight 
raised to the power 0.734 by growing pigs. Covariance 
analysis of the data indicated that level of feed intake 
caused highly significant differences in the amount of nitro- 
gen retained. The adjusted average values for grams of 
nitrogen retained per Wire were 0.689, 0.816 and 0.993 for 
pigs fed at 2.90, 3.52 and 4.06 per cent, respectively, of 
their body weight. Each figure represents the adjusted 
average mean nitrogen retention value obtained from 24 
collections made on each level of feed intake, ignoring 
other treatments. 

A 15.89 precent crude protein corn-soybean oil meal 
type diet complete in non-protein dietary factors and con- 
taining 0.132, 0.27 and 0.60 per cent of tryptophan, methio- 
nine and lysine, respectively, was supplemented with 0, 
0.03, 0.06 or 0.09 percent of DL-tryptophan; 0, 0.025, 0.05 
or 0.10 percent of DL-methionine; or 0, 0.038, 0.075 or 
0.15 per cent of L-lysine. Supplementary amounts of the 
two amino acids other than the test amino acid were added 
to eliminate the possibility of a deficiency of other than the 
test amino acid. Six to seven nitrogen balance trials were 
completed on each of the 12 possible experimental treat- 
ments. Values of 1.045 to 1.186 grams of nitrogen retained 
per W;;* were obtained, and there were no significant dif- 
ferences in amount of nitrogen retained by growing pigs 
due to any of the experimental treatments. 

Typical corn-soybean oil meal diets containing 11.83, 
13.81 and 15.84 per cent of crude protein, adequate in non- 
protein dietary factors and containing lysine equivalent to 
five percent of the dietary protein were supplemented with 
0, 0.025, 0.05 and 0.10 percent of DL-methionine in pres- 
ence and absence of 0.04 percent of supplemental DL- 
tryptophan. Four nitrogen balance trials were completed 
on each of the 24 experimental treatments. Adjusted aver- 
age mean nitrogen retention values obtained by covariance 
analysis showed a highly significant depression in amount 
of nitrogen retained when growing pigs were fed the 11.83 
percent curde protein diet supplemented with 0.10 percent 
of DL-methionine in the presence of 0.04 percent supple- 
mental DL-tryptophan. Methionine supplementation did not 
Significantly affect nitrogen retention of pigs fed the two 
higher protein diets. Highly significant differences in 
nitrogen retention of growing pigs resulted due to level of 
dietary protein. Although pigs fed the higher protein level 
retained more nitrogen, the values of 0.851 to 0.977 grams 
of nitrogen retained per W,; by the pigs fed the 13.81 
percent protein diet were considered to be satisfactory. 
Final levels of 0.126, 0.27, 0.69 and 0.64 percent of trypto- 
phan, methionine, lysine and isoleucine, respectively, in an 
approximately 14 percent crude protein diet were adequate 
to promote satisfactory amino acid nutrition of growing 
pigs. 

L-lysine supplementation was made of typical corn- 
soybean oil meal diets containing 12.12, 14.18 and 15.96 
percent of crude protein to provide final lysine levels 
corresponding to 3.96 to 4.64, and approximately 5 and 6 
percent of the dietary protein. A minimum level of lysine 
corresponding to 4.00 percent of the dietary protein could 
not be achieved with the two higher protein diets because of 
the contribution of lysine by the basic diet ingredients. 
Three nitrogen balance trials were completed on each of 
the 18 experimental diets. There were no significant dif- 
ferences in nitrogen balance of growing pigs fed the 12.12 
percent protein diet supplemented with L-lysine in presence 
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or absence of additional DL-tryptophan, although satis- 
factory nitrogen retention values were not obtained. Highly 
significant differences in amount of nitrogen retained re- 
sulted due to protein level, amino acid treatments being 
ignored. A significant difference in nitrogen balance of 
pigs resulted due to amino acid supplementation of the 
14.18 percent protein diet. There was some overlapping 
of nitrogen retention values obtained with pigs fed the 
14.18 and 15.96 percent protein diets, and diets containing 
14.18 percent of protein plus 0.04 percent supplemental 
DL-tryptophan and zero to 0.08 percent supplemental L- 
lysine which yielded nitrogen balances of 1.014 grams of 
nitrogen retained per We 34 were considered to provide 
satisfactory amino acid nétrition of growing pigs. 

Diets containing approximately 14 percent of crude 
protein and containing not more than 0.13, 0.30, 0.62 to 
0.69, 0.63 and 0.54 percent of tryptophan, methionine, ly- 
Sine, isoleucine and threonine, respectively, were adequate 
to promote satisfactory nitrogen balance of growing pigs, 
indicating that growing swine do not require in excess of 
the indicated amounts of these amino acids. 

135 pages. $1.69. Mic 55-719 


THE RESPONSE OF CHICKS TO AN "TINID'UNTIFIED 
GROWTH FACTOR IN FISH ?ROvVUCTS 


(Publication "so. *?,070) 


Hakki Shihab T:\mimie, Ph.D. 
University of Qlinois, 1955 


Supplementing a highly purified diet consisting of 
Drackett protein, cerelose, and adequate amounts of all 
nutrients known to be required by chicks with 6 percent 
fish meal significantly improved chick growth. When fish 
mean was extracted with water and the resulting filtrate 
precipitated with acetone, the acetone soluble fraction was 
capable of stimulating chick growth, while the acetone in- 
soluble fraction was inactive. However assays demon- 
strated that a considerable amount of the fish factor ac- 
tivity always remained in the residue of the water extracted 
fish meal. The factor in the residue could not be removed 
by repeated extractions with water at pH7. Furthermore 
extracting the fish meal at pH3 and pH9 failed to remove 
that portion of the activity left in the residue. Feeding the 
acetone soluble fraction so as to be equivalent to 24 per- 
cent and the residue equivalent to 12 percent fish meal, re- 
spectively, failed to improve chick growth over that ob- 
tained when half these amounts were fed. In no case was 
the growth noted from any of the fish meal fractions equal 
to that of 6 percent unextracted fish meal. It is concluded 
therefore that fish meal owes its growth promoting ability 
to at least two unknown factors. One of these factors could 
be extracted by water and was found to be soluble in ace- 
tone, while the second factor remains in the residue. Sub- 
sequent assays demonstrated that the later factor is an in- 
Organic one present in the ash of fish meal. 

The precision of the assay for fish factor activity was 
not influenced by the addition of either arsanilic acid or 
procaine penicillin to the basal diet. In factorially de- 
Signed experiments, it was demonstrated that the responses 
from fish meal and arsanilic acid were additive. This was 
likewise found to be true for fish solubles and penicillin. 





The relation of the fish factor or factors to other un- 
identified factors postulated to be required by the chick for 
maximal growth was investigated in a series of factorially 
designed experiments. These experiments would suggest 
that the fish factor is not identical to the whey factor, the 
alfalfa factor, or the factor in distillers dried solubles. 
However, the fish factor does appear to be the same as the 
liver factor. 

When expressed as percent gain over basal, the re- 
sponse of chicks to the unidentified growth factors in fish 
meal, alfalfa, and dried whey was greater in a “contami- 
nated” environment than when the chicks were grown ina 
“clean” environment. However, rearing chicks in a clean 
laboratory does not abolish the response to these unidenti- 
fied factors. 55 pages. $1.00. Mic 55-720 
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MODEL FOR A WILDLIFE 
CONSERVATION FIELD GUIDE 


(Publication No. 14,347) 


George Howard Burrows, II, Ph.D. 
Cornell University, 1955 


This study reports the initial discovery, and verification 
of the need for a popular wildlife conservation field guide 
which would answer the following questions: 

1. Are any species of birds or mammals threatened 
by extermination now? 
. Which are in danger ? 
. Exactly what can I do to save them? 
. What is the status of each species? 
. Are they increasing or decreasing? 

Preliminary hypotheses were stated and validated as 
follows: (1) that the preservation of all forms of wildlife 
is in the best interests of society, (2) that a properly in- 
formed public can contribute significantly toward that end, 
(3) that a popular wildlife conservation book can effectively 
supply to the public the required information, (4) that, con- 
sequently, there exists an important need for such a book, 
and (5) that the problem of determining the nature of the 
popular wildlife conservation book which would fill this 
need is an important one prerequisite to satisfying the need. 

The major problem is determination of the nature of an 
effectual wildlife conservation book. The study received 
the generous assistance of a J. N. “Ding” Darling Fellow- 
ship from the National Wildlife Federation. The definition 
of significant conservation terms is accompanied by con- 
siderable discussion. 

The procedure follows the normative method with vali- 
dation of the major principle accomplished by a constant 
checking of its constituent parts as the study progresses. 
Information is drawn from many reports, books, pamphlets,_ 
lectures, interviews, and personal correspondence. Se- 
lection of material for the proposed book is made on the 
basis of the following examination: (1) Does it pertain to 
wildlife conservation? (2) Does it bear on one or more of 
the major or minor problems under consideration in this 
study? (3) Does it represent selection of the most 
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effectual information obtainable bearing on the particular 
problem to which it pertains? (4) Is the data accurate? 

A survey is made of individual existing popular conser- 
vation books segregated into the following periods: 1864- 
1910, Some Early Conservation Books; 1911-1931, The 
Fight to Save Wildlife; 1931-1945, Growth of Scientific 
Management; and 1945-1954, Recent, Post-War Period. 

The nature and effectiveness of existing nature guides 
is investigated, with special attention given to size, format 
and illustration. 

Conclusions indicate that a wildlife conservation field 
guide possessing the following characteristics would be 
effectual. It would treat the bird and mammal species of 
eastern and central United States, eastern and central 
Canada, and western Greenland. Treatment would be by 
individual species or small groups of closely related 
forms, answering for each the questions which stimulated 
this research. After giving brief information concerning 
the esthetic, and recreational importance of the animal, it 
would present concise data, under the following explicit 
headings: Status, Trend, Habitat, Productivity, Protection, 
and (other) Management. 

An introductory chapter would endeavor to present in 
Simple, readable style a terse wildlife conservation phi- 
losophy. Style of the major portion of the guide would em- 
phasize simplicity and brevity rather than readability. 

The book should be profusely illustrated with artistic black 
and white line cuts, and some small, brightly colored half- 
tones. It should be so-called “pocket size,” although it is 
revealed that such books are seldom carried in pockets. 

To clarify the style and treatment intended, the intro- 
ductory chapter and section on the order Galliformes are 
written by way of example. The present worker plans to 
write the field guide for which this study formulated the 
model. 419 pages. $5.24. Mic 55-721 
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NATURE AND DISTRIBUTION OF SULFUR 
IN FIVE SOIL PROFILES CORRELATED 
WITH PLANT RESPONSES 


(Publication No. 14,305) 


Frank David Bartlett, Ph.D. 
The University of Florida, 1955 


The experiments showed that sulfur is deficient in 
some types of Florida soils for normal plant growth. Leon 
fine sand, Blanton fine sand, and Gainesville loamy fine 
sand contain insufficient available sulfur as indicated by 
increased yields and higher sulfur contents of grasses and 
legumes grown under greenhouse conditions where sulfur 
was added to these soils. Higher sulfur contents but 
generally no yield increases of plants were obtained by the 
addition of sulfur to Red Bay fine sandy loam and Rutlege 
fine sand. 

The critical levels of sulfur in Hubam sweetclover, 
oats, hairy indigo, soybeans, millet, and pangolagrass 
were found to be about 0.30, 0.25, 0.20, 0.20, 0.15, and 0.13 
per cent, respectively. Photographs are presented which 





show responses of these crops to sulfur additions to five 
soil types. Catalase activity measurement was useful in 
determining the response of the plants to a source of sul- 
fur. These measurements materially supplemented other 
criteria. 

Chesnin and Yien’s proposed method of determining ex- 
tractable sulfur in soils was modified in that it was found 
that a critical minimum level of sulfate sulfur was neces- 
sary in the extracts to obtain precipitation of the barium 
sulfate. Determinations can be made by adding known 
amounts of sulfate or adding more of the barium chloride 
precipitant. A combination of both procedures was em- 
ployed. These modifications made it possible to obtain re- 
liable data of relative amounts of extractable sulfate sulfur 
in soils. 

Water extracted about one-fifth as much sulfur as 
Morgan’s solution. Therefore, the latter was used to meas- 
ure extractable sulfate in the soil. The ratio of organic 
matter to total organic and sulfate sulfur in the soil was 
about 330. In the surface soils, about ten per cent of the 
total of organic and sulfate sulfur was extractable except in 
Leon fine sand where twenty per cent was obtained. 

Sulfur uptake by plants grown on profile sections of the 
soils correlated with extractable sulfate sulfur. The nature 
and distribution of sulfur in profiles varies with soil types. 
Total and extractable sulfate in a Blanton fine sand profile 
decreases with an increase in depth to thirty inches. The 
largest amounts of sulfate sulfur are present below this 
depth. In a Gainesville loamy fine sand profile, extractable 
sulfate is lowest (5.56 ppm.) in the surface six inches. 
Thereafter, extractable sulfate decreases from 15.11 ppm. 
in the six to eighteen inch depth to 7.35 ppm. in the forty- 
two to fifty-four inch depth. Total organic and sulfate sul- 
fur decreases with an increase in depth to thirty inches but 
is uniform from this depth to fifty-four inches. 

It was found by a greenhouse experiment involving the 
growth of grasses and legumes on five soil types to which 
sulfur, as gypsum, was added at the rates of 0, 1.86, 7.44, 
and 29.76 pounds per acre that the uptake of sulfur by 
plants was larger than the amounts applied and increased 
with increasing additions of sulfate. The uptake of native 
soil sulfur was generally less where sulfate had been added 
at the high rate than where additions were omitted. An ex- 
ception to this was Blanton fine sand which has a low or- 
ganic and sulfate sulfur content of 38 ppm. 

Several factors lead to the belief that the deficiencies 
that were found in the greenhouse would be fully as marked 
under field conditions. Large leaching losses of sulfur 
occur in the field. Small amounts of sulfur are brought- 
down in rainwater, as little as three pounds per acre per 
year in some rural areas. Organic sulfur transformation 
to sulfate would be less rapid. However, considerable sul- 
fur may be present in the irrigation water of some areas. 

160 pages. $2.00. Mic 55-722 
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HARD SEED IN BIRDSFOOT TREFOIL 
(Publication No. 14,344) 


Cecil Sanford Brown, Ph.D. 
Cornell University, 1955 


Hard seed in birdsfoot trefoil (Lotus corniculatus) is a 
major factor limiting the quick germination of its seed. In 
order to determine the occurrence, agricultural value, and 
treatment of this hard seed, investigations were carried out 
from 1951 to 1953. 

The hard seed content in mature, hand-harvested seed 
was found to range from approximately 85 to 95 percent. 
No consistent differences were observed between the many 
strains of birdsfoot trefoil studied, or between different lo- 
cations in New York State. 

In the studies conducted, hard seed percentage was not 
influenced appreciably by variations in soil moisture, soil 
fertility, light intensity, or atmospheric humidity. It was 
affected to a considerable extent by the stage of maturity 
and moisture content of the ripening seed. Hard seed per- 
centage increased with increasing maturity and decreasing 
moisture content. 

The hard seed was found to be high in viability. Over 
90 percent of the seed produced normal seedlings following 
careful treatment to render the seeds permeable to water. 

Most of the hard seed maintained its impermeability 
during dry storage. Storage for 12 to 18 months resulted 
in a decline of only 5 to 10 percent in hard seed content. 

A large reduction in hard seed percentage was found to 
occur during seed harvesting operations, with most of the 
decrease occurring during threshing or harvesting with a 
field combine. The mean hard seed content of commercial 
seed grown and offered for sale in New York from 1941 to 
1952 was 31 percent. 

Less than 10 percent of the hard seed produced seed- 
lings in the seeding year, regardless of the date of seeding. 
The survival of these seedlings ranged from 60 percent 
down to 0 percent with increasing delay in the time of 
germination and seedling emergence. 

The period of greatest germination and emergence from 
hard seed occurred in the spring of the first harvest year, 
following one full winter in the soil. About 25 percent of 
the hard seed originally sown produced seedlings at this 
time. The survival of these seedlings was generally low, 
ranging from 0 to 25 percent and depending mainly upon 
the density of the stands into which the seedlings emerged. 

Studies were conducted to determine the effectiveness 
of several methods of inducing permeability and germi- 
nation of hard seed. Treatment with concentrated sulfuric 
acid for 45 minutes reduced the hard seed content to a low 
level, and resulted in no injury to the seed. Dry heat at 
temperatures of 80 to 100 degrees Centigrade was effective 
in the treatment of most seeds, but about 20 percent of the 
seed remained hard after the maximum safe periods of 
treatment. 

Two mechanical methods of hard seed treatment, scari- 
fication and impaction, were studied and compared. Both 
methods were equally effective in reducing hard seed con- 
tent, but impaction resulted in less injury to the seed. 

Both methods greatly increased field germination and seed- 
ling production from hard seed. These results indicate 
that seed treatment by scarification or impaction, when 
properly controlled, can greatly improve the planting value 
of most samples of birdsfoot trefoil seed. Further study 








of seed treatment appears warranted on the basis of the re- 
Sults obtained. Such treatment should be of great economic 
benefit to the farmers using the seed, and to the growers of 
birdsfoot trefoil seed as a farm crop. 

165 pages. $2.06. Mic 55-723 


DIFFERENTIAL CATION ABSORPTION 
AND YIELD RESPONSE BY VEGETABLE CROPS 
GROWN AT VARIOUS LEVELS 
OF CALCIUM, POTASSIUM, AND SODIUM 


(Publication No. 12,139) 


Joseph Dempsey Campbell, Ph.D. 
Michigan State University, 1953 


Seventeen crops were grown with all possible combi- 
nations at three levels of both magnesium and sodium. The 
effect of the various fertilizer ratios on the yield of each 
crop and on the crop’s calcium, potassium, magnesium, and 
sodium contents was measured and the significance of the 
measurements were evaluated statistically. 

The application of calcium increased the yield of five 
crops, but in no case influenced their calcium composition; 
but increased the yield and potassium percentage in spinach. 
The application of potassium increased the yield of spinach 
and decreased the yield of onion and cauliflower, but in- 
creased the potassium and decreased the sodium percent- 
ages in all three crops. The application of sodium de- 
creased the yield and increased the sodium concentration 
of five crops, and also resulted in a decrease in the calcium 
percentage in carrots. 

In addition to the relationships observed between yield 
and composition, the calcium percentage in squash vines 
and tomato fruit was increased by calcium application; po- 
tassium application decreased the calcium concentration in 
lima beans, celery, carrots, and peas; and sodium appli- 
cation decreased the calcium percentage of beets, celery, 
and carrots. The potassium percentage was increased in 
all seventeen crops by application, and was generally in- 
creased in cauliflower, snap beans, spinach, carrots, and 
sweet corn by calcium application; however, sodium appli- 
cation resulted in decreased potassium percentages in beets 
and muskmelon. With the exception of potato vines, the so- 
dium concentration was increased in all crops by sodium 
application. Potassium application decreased the sodium 
concentration in ten crops, but increased it in cucumber; 
the application of calcium generally increased the sodium 
percentage in pea, lima bean, sweet corn, and cucumber 
plants. 

In general, of the three ions, potassium application was 
found to have the strongest influence on both its own concen- 
tration in the plant and also on that of the other two cations. 
Sodium significantly increased its own concentration, but 
had only a slight effect on the absorption of the other two; 
and calcium had little influence on the concentration of any 
of the three ions in the plant. 

In the seventeen crops the ratios of the maximum to the 
minimum concentrations found in the foliage were 23 for 
calcium, 4 for potassium, 43 for magnesium, and 80 for 
sodium. On an average of all crops the proportions of the 
four ions, expressed as milliequivalent percentages, were 
36, 35, 24, and 5 for potassium, calcium, magnesium, and 
sodium, respectively. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1962 AGRICULTURE 





Application of calcium with potassium at certain levels 
resulted in significant yield increases, which were associ- 
ated with a reduction in the sodium percentage in the plant. 
Beets and celery accumulated relatively large quantities 
of sodium with no apparent injury, and frequently with 
favorable results on yield when potassium was low; cauli- 
flower and spinach also accumulated relatively large con- 
centrations of sodium with no apparent injury, but in musk- 
melon, carrot, cabbage, tomato, and cucumber, the 
accumulation of large quantities of sodium was associated 
with lower yields. Other crops tended to partially exclude 
sodium. In this group, lettuce, pea, and lima bean were 
not injured by the application of sodium, but in onion, 
Squash, potato, sweet corn, and snap bean, not only was 
sodium partially excluded, but even then the crops were 
injured. 171 pages. $2.14. Mic 55-724 


THE EFFECT OF PHOSPHORUS RATES 
FOR MARYLAND TOBACCO ON THE CONTENT 
OF NITROGEN FRACTIONS IN THE PLANT 


(Publication No. 14, 186) 


Hendrina Anna de Hondt, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. O. E. Street 


The United States Department of Agriculture has con- 
ducted a tobacco fertilizer experiment at the University of 
Maryland Tobacco Experimental Farm at Upper Marlboro, 
Maryland. The Robinson variety of Maryland Medium 
Broadleaf has been grown continuously since 1948 with 
spring oats as a winter cover crop. Annual applications of 
fertilizer in pounds per acre corresponded to 40 pounds 
nitrogen; 120 pounds of K,O; 115 pounds of CaO; 100 
pounds of SO,, and 0.5 pounds of boron. Phosphorus was 
supplied annually at four rates of treble super phosphate 
corresponding to 0; 30; 90, and 180 pounds per acre of 
P,©.. 

Agronomic data were analyzed for the crops of 1951, 
1952 and 1953. The application of phosphorus proved to 
be beneficial to yield and quality, and also to early flower- 
ing. 
Chemical studies included total nitrogen, acid insoluble 
nitrogen, nicotine, nornicotine, total alkaloids, free am- 
monia, glutamine and asparagine amide nitrogen. 

Total nitrogen was determined for the crops of 1951, 
1952 and 1953. In 1951 and 1953 total nitrogen decreased 
as phosphorus was increased from 0 to 90 pounds per acre 
of P,O,. However, total nitrogen increased with 180 
pounds per acre of P,O,. In 1952 the trend was reversed, 
and total nitrogen increased with applications up to 90 
pounds per acre of P.Q, and decreased with 180 pounds. 

In that year late rainfall was above normal, following an 
early season deficiency. Total nitrogen percentages were 
highest in 1952. 

Acid insoluble nitrogen and alkaloids were analyzed for 
the crops of 1951 and 1952. In both years the content of 
acid insoluble nitrogen decreased as phosphorus was in- 
creased up to 90 pounds per acre of P,O,, but the content 
increased at the application of 180 pounds per acre of 
P.0O;. Acid insoluble nitrogen was higher in 1952 than in 
1951. 





Total alkaloids and nornicotine increased with increased 
phosphorus supply while nicotine remained constant. In the 
Robinson variety of Maryland Medium Broadleaf extensive 
conversion of nicotine to nornicotine occurs by a process 
of demethylation of nicotine to nornicotine during ripening 
and curing. The extent of this conversion was not affected 
by the supply of phosphorus. Total alkaloids and nornico- 
tine were higher in 1952 than in 1951. 

Free ammonia, glutamine and asparagine were deter- 
mined for the crops of 1952 and 1953. Free ammonia fol- 
lowed total nitrogen percentages in 1952 and remained con- 
stant in 1953, at a lower overall level than in 1952. 
Glutamine amide nitrogen remained constant in both years. 
Asparagine amide nitrogen percentages reached their mini- 
mum in both years with a supply of 30 pounds per acre of 
P.O;. 

Considering the distribution in the plant it was found 
that total nitrogen, acid insoluble nitrogen, free ammonia 
and asparagine increased from the bottom to the top. Total 
alkaloids, nicotine and nornicotine reached their maximum 
shortly above the middle of the plant. After this point total 
alkaloids and nicotine remained constant while nornicotine 
decreased. The conversion of nicotine to nornicotine de- 
creased from the bottom to the top of the plant. Glutamine 
was not affected by the position of the leaf. 

90 pages. $1.13. Mic 55-725 


SOIL FERTILITY AND THE QUALITY OF SEEDS 
(Publication No. 14,603) 


Robert Lee Fox, Ph.D. 
University of Missouri, 1955 


Supervisor: William A. Albrecht 


Wheat and brome grass seeds were harvested from 
plants which were grown with varying levels of applied 
nutrients on soils which represented a range of develop- 
ment according to the intensity of climatic forces. Seeds 
were tested for their ability to germinate and for the vigor 
of their seedlings. Certain attributes were measured 
which may influence seedling performance. 

Seedling vigor was influenced by the fertilizer supplied 
the parent plant. There was evidence that climatic factors 
modified the effect of nitrogen fertilization. During a 
favorable year seedling emergence was improved when the 
nitrogen content of the seed increased. This effect was not 
evident or was reversed during an unfavorable year. 
Moderate amounts of phosphorus improved seedling emer- 
gence but large quantities of this nutrient depressed emer- 
gence. There was evidence that fertilization for high yields 
may not give seeds which are highest in quality. Seed 
which came from plants fertilized with large quantities of 
major nutrients and trace elements in addition often were 
among the lowest in giving vigorous seedlings. The im- 
portance of balanced nutrition is indicated. 

The effect of added nutrients has an important influence 
on the composition of both the whole seed and the embryo. 
Nitrogen fertilization increased the nitrogen content and 
decreased the phosphorus content of both seed and embryo. 

The higher rates of nitrogen fertilization decreased the 
size of both seed and embryo. 
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Phosphatase activity per unit protein nitrogen was in- 
creased by nitrogen fertilization, while less inorganic 
phosphorus was liberated from the seed of higher nitrogen 
content. 

Two measures of respiration failed to indicate any im- 
portant, consistent change in the process by either the 
nitrogen or phosphorus content of the seed. 

These results indicate that certain properties of the 
seed and seedling performance are changed by the level of 
nutrition by which the seeds were grown. 

233 pages. $2.91. Mic 55-726 


MAGNESIUM ABSORPTION MECHANISMS IN CORN 
(Publication No. 13,921) 


Charles Daley Foy, Ph.D. 
Purdue University, 1955 


Major Professor: Stanley A. Barber 


The hypothesis was made that differences in the “feed- 
ing powers” of corn inbred lines for magnesium may be 
due to differences in physiological properties of their 
roots. It was anticipated that isolation of these properties 
would provide a key to the mechanism of magnesium up- 
take by corn plants in general. Two corn inbreds which 
were known to differ widely in the magnesium accumulating 
abilities of their leaves were selected for study. These 
were Ind. Wf-9 (high leaf magnesium) and Ohio 40-b (low 
leaf magnesium). It was postulated that one or both of two 
factors caused this difference in magnesium level; first, 

a difference in the magnesium absorption mechanism of 
the two root systems; and second, a difference in the 
translocation and/or utilization of magnesium by roots 
and other parts of the two plants. 

Plant roots of the two inbreds were grown in sand cul- 
ture and compared with respect to cation exchange proper- 
ties, magnesium absorbing and releasing abilities, and ac- 
cumulation of magnesium, phosphorus, and potassium. The 
two plants were also grown in soil in greenhouse pots and 
compared with respect to magnesium, phosphorus, and po- 
tassium accumulation, and dry weight production by roots, 
stems, and leaves with age, during an eight-week growth 
period. 

Differences in cation exchange capacities of roots did 
not satisfactorily explain the observed differences in leaf 
magnesium level in the two plants. The two inbreds did not 
differ in the exchange capacities of their root surfaces, as 
determined by ten-second adsorption and release of mag- 
nesium. With five and eight-minute exchange periods Ohio 
40-b roots had a higher exchange capacity than those of 
Ind. Wf-9. 

Evidence indicates that the low level of magnesium 
normally found in Ohio 40-b leaves is not due to a lack of 
magnesium adsorbing or absorbing ability of the roots of 
this plant. Ohio 40-b roots normally contain essentially 
the same, and occasionally a higher percentage of mag- 
nesium than do those of Ind. Wf-9. In addition, excised, 
hydrogen- saturated roots and starved, low salt roots of 
Ohio 40-b absorbed magnesium at a more rapid rate from 
mixed solutions of potassium hydroxide and magnesium 
oxide than did those of Ind. Wf-9. Ohio 40-b roots, stems, 





and leaves accumulated as high or higher percentages of 
phosphorus and potassium than those of Ind. Wf-9 when 
grown in soil or sand. Ohio 40-b roots lose their mag- 
nesium content more readily in .01 N ammonium acetate 
than do those of Ind. Wf-9. This was taken to indicate a 
greater permeability and/or cation exchange capacity of 
cell walls and/or protoplasm of the 40-b roots. Ind. Wf-9 
accumulated a considerably higher percentage of mag- 
nesium in its leaves than did Ohio 40-b. The percentage of 
the total leaf magnesium which was extractable in 1 N am- 
monium acetate was essentially the same for the two 
plants, indicating equal abilities to convert inorganic mag- 
nesium to a “bound” or organic form. 

Ohio 40-b stems contained a higher percentage of mag- 
nesium than those of Ind. Wf-9, and this magnesium was 
more difficult to extract with 1 N ammonium acetate. It is 
suggested that the wide difference in magnesium accumu- 
lating abilities of Ind. Wf-9 and Ohio 40-b leaves is due, 
primarily, to an immobilization of magnesium in the stems 
of the 40-b plant. It is further suggested that differences 
in the so-called “feeding powers” of other plants may also 
be due to problems of mobility or utilization of an element 
in various plant parts, rather than to absorption limitations 
of the roots. 

Field experiments were conducted on Newton fine sandy 
loam at Wanatah, Indiana and on Tracy loam at LaPorte, 
Indiana to assess the importance of amounts and ratios of 
magnesium, calcium and potassium fertilization in deter- 
mining yields, magnesium deficiency symptoms, and leaf 
composition of corn hybrids. Treatments included factorial 
combinations of 100 and 500 lbs. of K,O/acre, 0 and 120 
lbs. MgO/acre, as Epsom salts, and 0 and 6 tons of pure 
calcium carbonate per acre. 

At Wanatah pronounced and widespread magnesium de- 
ficiency symptoms occurred in corn plots receiving either 
100 or 500 lbs. of K,O per acre in 1953. The identity of 
these symptoms was confirmed by low levels of magnesium 
in extracts of the sixth leaf of deficient plants. Magnesium 
deficiencies were essentially eliminated by the application 
of magnesium sulfate (120 lbs. MgO per acre,, but there 
was no Significant yield response to the treatment. Mag- 
nesium sulfate applications increased the percentage of 
magnesium and decreased the percentage of potassium in 
the leaves by significant amounts. Lime (6 tons calcium 
carbonate/acre) produced significant yield increases at 
Wanatah in both 1953 and 1954, but had no significant effect 
upon magnesium deficiency symptoms or percentage of 
magnesium in the leaves. There was no yield response to 
potash applications. 119 pages. $1.49. Mic 55-727 


ECOLOGICAL STUDIES OF INSECTS ATTACKING 
THE SWEET CORN EAR IN RELATION TO 
TIMING CHEMICAL CONTROL 


(Publication No. 14,197) 
Floyd Perry Harrison, Ph.D. 
University of Maryland, 1955 


Supervisor: Lewis P. Ditman 


With the development of DDT-oil emulsion sprays, con- 
trolof insects attacking the corn ear has largely shifted 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1964 


AGRICULTURE 





from a search for effective insecticides to the proper use 
of this material. DDT-oil emulsion sprays have been found 
effective against the corn earworm, Heliothis armigera 
(Hbn.); the corn sap beetle, Carpophilus lugrubris Murr.; 
the European corn borer, Pyrausta nubilalis (Hbn.); and 
the fall armyworm, Laphygma frugiperda (A. & S.). Mary- 
land canners of sweet corn receive a relatively low price 
for their raw product, and they must obtain maximum con- 
trol at a minimum cost; proper timing of insecticide ap- 
plication is, therefore, of the utmost importance. 

This study was made to determine, theoretically, the 
most effective time for applying one or two treatments of 
DDT-oil emulsion sprays. Population studies of these in- 
sects were made throughout the season in relation to the 
rate of silking of the corn and in relation to the age of the 
corn ear. These data were used as a basis for predicting 
the most effective treatment schedules. 

It was found that there is a definite relationship between 
the silking rate of corn and insect infestation of ears. The 
corn sap beetle population is heaviest in early season, and 
present throughout the development of the ear. Therefore, 
controls must be continuously applied to the corn ear in 
early season plantings from silking to harvest. European 
corn borer infestations are of slight importance and are 
concurrent with corn earworm, so no special treatment is 
needed. Fall armyworm is very severe in late plantings, 
and protective sprays should be applied from the time 
plants are above ground to harvest. The control of ear- 
worm is more complex. It has been demonstrated that the 
most important avenue of infestation is through the silks, 
showing that silk protection is necessary for good control. 
Since ears come into silk over a period of two weeks or 
more and ears already infested with earworm are not af- 
fected by treatment, it becomes apparent that the most ef- 
fective time for treatment is when the largest number of 
uninfested silked ears are present. Schedules for treat- 
ment were derived from information obtained from the re- 
sults of this work to give the time when the greatest num- 
ber of uninfested silked ears are present. These schedules 
were based on percent of plants in silk and the number of 
days after silking began. 

From the information obtained from the seasonal obser- 
vations of these insects, a schedule is proposed giving the 
theoretical treatment requirements for plantings of early- 


season, mid-season, and late-season sweet corn. 
87 pages. $1.09. Mic 55-728 














THE EFFECTS OF VARYING LEVELS OF NITROGEN, 
PHOSPHORUS, POTASSIUM, AND MAGNESIUM ON 
THE GROWTH, LEAF COMPOSITION, AND FRUIT 

PRODUCTION OF THE TOMATO, 
Lycopersicon esculentum var. commune Bailey 


(Publication No. 14,211) 


George Albert Marlowe, Jr., Ph.D. 
University of Maryland, 1955 








Supervisor: Dr. Francis C, Stark 


A study of the effects of nutrient supply on vegetative 
development, fruit production, and leaf composition of the 
tomato at various stages of growth, under greenhouse and 
field conditions, was conducted in 1953 and 1954. 





Two controlled nutrition experiments in sand culture 
were conducted, involving three levels each of N, P, K, and 
Mg factorially arranged, resulting in 81 different nutrient 
combinations. A field experiment tested five times of ap- 
plication of a commercial nutrient spray at various inter- 
vals during the harvest season. 

Results of the sand culture studies show the importance 
of nutrient balance to maximum vegetative development and 
fruit production. The techniques demonstrated that great- 
est vegetative development was not associated with the 
Same ratio of nutrients in the substrate at all stages of 
growth; nor were these nutrient ratios associated with 
maximum yield of fruit. 

Greatest leaf dry matter was found with a concentration 
of 18 m.e./1. N, 1 m.e./1. P, 6 m.e./1. K, and 6 m.e./ 1. 
Mg in the nutrient supply. Certain modifications in this 
concentration resulted in wide variations in leaf growth. 

Greatest yields were associated with a concentration of 
6 m.e./1. N, 3 m.e./1. P, 2 m.e./1. K, and 6 m.e./1 Mg in 
the nutrient solution. A 25 per cent reduction in yield ac- 
companied an increase in P from the 3 to 9 m.e./1. level. 

Commercial tomato production demands a plant that 
will develop adequate foliage to produce and protect a high 
yield of fruit. It was found that the nutrient ratio associ- 
ated with maximum leaf, stem, and root growth produced 
the greatest number, but not the greatest weight of fruits 
per treatment. 

Chemical analysis indicated the presence, on a dry 
weight basis, of 22 mg/gm total N, 7 mg/gm P, 18 mg/ 
gm K, and 14 mg/gm Mg in the leaves of plants producing 
the greatest yields of fruit, under greenhouse conditions. 
Field grown plants contained 55 mg/gm total N, 2 mg/gm P, 
30 mg/gm K, and 7 mg/gm Mg in their leaves at the time 
of greatest fruit production. The leaf composition of plants 
representing the 81 nutrient combinations at three stages of 
growth in sand culture, and of field grown plants sampled 
at 12 weekly intervals throughout the harvest period are 
presented. 

The average yields of marketable fruit under field con- 
ditions exceeded 19 tons per acre. The foliar nutrient 
sprays did not increase the earliness or total yield of fruit 
produced under the conditions of this experiment. 

75 pages. $1.00. Mic 55-729 


EFFECT OF CERTAIN GROWTH REGULATORS ON 
THE YIELD, EARLINESS AND QUALITY 
OF TOMATOES 


(Publication No. 14,215) 


Ahmed Abdel Meguid Radwan, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Francis C. Stark, Jr. 


Field and greenhouse studies were undertaken to study 
the effect of certain growth regulators on the yield, earli- 
ness and quality of tomatoes. Four growth regulators were 
used, p-Chlorophenoxyacetic acid (CIPA), o-Chlorophenoxy- 
propionic acid (C1PP), Maleic hydrazide (MH), and a-cyano- 
B-(2, 4 dichlorophenyl) acrylic acid (B214). These com- 
pounds were applied at various concentrations using two 
methods of application; a whole plant spray and a pre- 
planting root dip. Factors under consideration were total 
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yield, earliness, fruit quality, mineral element content of 
leaves, mineral element uptake by plants and green pig- 
ments content of leaves. 

Neither the MH nor the B214 exhibited any beneficial 
effect on the total yield, particularly at high concen- 
trations. C1PA was not effective in altering the total yield- 
ing ability of the plants, but did materially shift the yield 
to an earlier period at the 15 ppm concentration in the 
greenhouse. Serious deformities and tissue proliferation 
was evident on plants treated with C1PA at concentrations 
of 45 and 65 ppm. CI1PP was less injurious and less ef- 
fective than CIPA. Neither the total nor the early yield 
was affected by CIPP. Under greenhouse conditions, the 
spray application was more effective in increasing the total 
yield and the early production than the dip. In a field study 
frequent sprays at lower concentrations were found to be 
just as effective as a single spray at a higher concen- 
tration. 

The mineral content in the leaves and the mineral up- 
take by plants was not influenced by any of the growth 
regulators used. Likewise, no alteration in the content of 
green pigments in the leaves was observed. Fruit quality 
was not influenced by any of the growth regulators em- 
ployed in a magnitude to be of any commercial importance. 

112 pages. $1.40. Mic 55-730 


THE INFLUENCE OF TEMPERATURE AND NITROGEN 
ON THE DECOMPOSITION OF PLANT 
MATERIALS MIXED WITH SOIL 


(Publication No. 13,943) 


Donald Frederick Rothwell, Ph.D. 
Purdue University, 1955 


Major Professor: Lloyd R. Frederick 


A study was conducted to determine the effect of tem- 
perature on the decomposition process of plant materials 
mixed with soil and the variation in the organic matter 
found under controlled conditions with particular reference 
to nitrogen. Plant materials such as alfalfa and mature 
corn were thoroughly mixed with an A, horizon of a Crosby 
silt loam soil at the rate of 15 percent (oven-dry basis). 

The elements, phosphorus, potassium and sulfur were 
adjusted to be as nearly the same in all treatments as pos- 
sible using the amounts found in the alfalfa as base units. 
Calcium carbonate was added to increase the pH to 6.5. 

Nitrogen was added as ammonium nitrate to the corn- 
nitrogen and check treatments in order to bring their level 
up to equal that in the alfalfa. The alfalfa and corn aione 
treatments had no added nitrogen. Moisture was added to 
the samples as finely ground ice made from deionized 
water and mixed at 0° F. 

Three replicates of each treatment were placed in 
Erlenmeyer flasks at random on carts in controlled tem- 
perature rooms. The temperatures used were 45°, 60°, 
70°, 80°, and 95° F. Decomposition was allowed to pro- 
gress for 269 days and samples were taken periodically. 

The following analyses were determined on the treat- 
ments: moisture, soil reaction, carbon dioxide, free am- 
monia, exchangeable ammonium, nitrate nitrogen, mi- 
crobial populations, and amino acids. The carbon dioxide 





and ammonia evolved during decomposition were determined 
by continuous aspiration with carbon-dioxide-free air. 

Results indicated that: (a) The pH of the soil varied with 
the treatment, time of incubation, and to a smaller extent 
with temperature. The addition of alfalfa increased the re- 
action temporarily to pH 8.0 while corn alone remained at 
approximately pH 7.0. The addition of ammonium nitrate to 
corn-nitrogen and check treatments resulted in a decreased 
soil pH to approximately 4.5 and 6.0 respectively. (b) Al- 
falfa lost carbon more rapidly than corn alone or corn- 
nitrogen. The amount of organic residues remaining at the 
end of 269 days were in the decreasing order of corn alone, 
corn-nitrogen, and alfalfa with the exception of 80° in which 
corn alone and corn-nitrogen were reversed. (c) Under 
conditions of this experiment at 45°, 60°and 70° carbon was 
not conserved by the addition of inorganic nitrogen to a non- 
legume. At 80° less carbon was evolved from corn-nitrogen 
than from the corn alone treatments. (d) Temperature in- 
fluenced the rate of decomposition of all plant materials. 
(e) The type of residue returned to the soil influenced the 
metabolic activity, type, and number of various groups of 
organisms taking part in decomposition. (f) A difference in 
microbial population occurred with changes in temperature. 
At 12 days with the alfalfa treatments, the numbers of fungi 
in thousands were as follows: 1920, 7040, 4200, 2870, and 
50 at 45°, 60°, 70°, 80°, and 95°, respectively. (g) There 
apparently was no direct relationship between the numbers 
of organisms and activity as shown by carbon dioxide evo- 
lution at most temperatures with the exception of 80°. 

While the carbon dioxide evolution was greatest at 95°, the 
number of fungi counted from plates incubated at 82° F was 
lowest at 95°. However, at the 80° temperature, there was 
a good correlation between carbon dioxide evolution and 
total numbers of microorganisms with the various treat- 
ments. (h) The influence of temperature on volatilization 
of nitrogen was quite apparent with the alfalfa treatment. 
There was a two-fold increase at 80° over 70° with a three- 
fold increase at the 95° temperature. Approximately 21.5 
percent of the total nitrogen in the alfalfa and about 2.5 per- 
cent from the corn-nitrogen treatments were lost by vola- 
tilization at 95°. (i) Apparently at 95° there was little 
nitrification taking place and at 80° nitrification greatly in- 
creased. (j) The chemical composition of the plant ma- 
terial added influenced the degree of nitrification. 

(k) There were indications that there occurred in the check 
treatments, a toxicity to the nitrifiers by the amount of 
ammonium nitrate added. (1) The amino acid content 
varied both with type of material and temperature. 

The results of the experiment indicated that tempera- 
ture will cause the decomposition products of plant ma- 
terials of the same composition to vary and that at 45 . 60° 
and 70° the addition of nitrogen to plant materials low in 
nitrogen will generally not conserve carbon but will en- 
courage its loss. 144 pages. $1.80. Mic 55-731 
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BORON STATUS OF MARYLAND SOILS 
AS INDICATED BY SOIL AND PLANT ANALYSIS 


(Publication No. 14,219) 


Franklin Burton Stewart, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. J. H. Axley 


The reason for yellowing of alfalfa fields in Maryland 
during July and August has not been explained satisfacto- 
rily. Whether it is primarily one of leafhopper injury, as 
has been suggested by some Maryland workers, or one of 
boron insufficiency should be answered so that proper 
corrective measures may be taken. 

An investigation of the water-soluble boron content in 
the horizons of ten Maryland soils was conducted. The 
data showed that the surface horizons were higher in 
water-soluble boron than the B and C horizons. The boron 
content of the soils varied directly with the per cent or- 
ganic matter; the correlation coefficient being 0.876. 

The boron content of corn seedlings grown on soils 
which were subjected to alternate wetting and drying 
cycles showed that there was a reduction of 10 to 30 per 
cent in the availability of the applied boron in only 5 out of 
18 soils. This indicates that fixation of boron by soils in 
the field during drought periods is of slight importance in 
Maryland. 

It was noted in this study that some soils fixed ap- 
preciable quantities of boron without being subjected to 
alternate wetting and drying. This was shown by a lower 
boron content of the plants grown on these soils. It was 
evident from the relative efficiency values, that larger 
amounts of boron should be added to the Myersville, Mon- 
talto, Glenelg, and Duffield soils to effect an equivalent up- 
take of boron by plants. 

Boron uptake by alfalfa from soil in greenhouse pots 
was not appreciably influenced by the size and vigor of the 
plants grown in the same quantity of both fertilized and 
unfertilized boron-deficient soil. 

Calcium borate was equally as effective as borax in in- 
creasing the boron content of alfalfa. 

The boron content of alfalfa from fields in the State 
was lowest during drought periods of July and August and 
boron-deficiency symptoms occurred most frequently at 
that time. A nonsignificant correlation of .050 was found 
between the water-soluble boron in the soil of these 
droughty fields and the boron content of the alfalfa. 

It was not possible to establish the average boron level 
of boron treated alfalfa for the growing season at a single 
sampling. Wide variations occurred in the boron content 
of boron treated alfalfa at sampling dates; whereas, un- 
treated alfalfa tended to remain fairly constant. 

The boron content of 56 per cent of alfalfa samples 
from 151 fields in 15 counties was equal to, or less than, 
23 ppm. of total boron in July 1954, indicating that approxi- 
mately 56 per cent of Maryland alfalfa fields had boron 
deficiency at this time. 83 pages. $1.04. Mic 55-732 





AN EVALUATION OF CROPPING PRACTICES 
USED IN DEMONSTRATION PLOTS 


(Publication No. 14,506) 


Kenneth Neal Wilson, Ph.D. 
The Ohio State University, 1955 


The purpose of this study was to identify efficient crop- 
ping practices under farm conditions as tested in demon- 
stration plots supervised by vocational agriculture and ex- 
tension personnel. An analysis was made of the influence 
of selected improved practices on yields of corn, wheat, 
and alfalfa. The purpose of this analysis was to aid 
teachers and agricultural workers in recommending effi- 
cient cropping practices. 

The study was based on yield data obtained from 327 
series of demonstration plots in corn, 134 in wheat, and 5 
in alfalfa. These data were available from demonstration 
plot programs developed in Ohio by vocational agriculture 
teachers and extension personnel. 

Profit resulting from yield changes for the various im- 
proved practices was calculated by using base prices for 
the crops and fertilizer involved. 

Yield increases were associated with increases in plant 
population in 90 per cent of 68 series of corn demonstration 
plots in 1954. Data from 789 plots over a seven-year pe- 
riod showed an average increase of 3.2 bushels of corn per 
1,000 increase in plant population up to or somewhat above 
the recommended rate of 15,000 plants per acre. 

Profitable yield increases were obtained in each of 14 
series of trials in 1954, in which row fertilization for corn 
was increased to nearly the recommended range of 300 to 
400 pounds per acre of standard grades of fertilizers. 

Use of supplemental nitrogen on corn showed a profit in 
67 per cent of 53 trials in 1954. Yields were increased an 
average of 2.3 bushels per 10 pounds of supplemental nitro- 
gen in trials conducted in 1954, and 2.1 bushels in 94 trials 
conducted in 1949-1952. Use of more than 80 pounds of 
nitrogen per acre was not profitable in most of the trials. 
In 15 trials in which other than a legume sod was plowed 
down, increased yields of 3.5 bushels of corn were obtained 
per 10 pounds of supplemental nitrogen applied. 

Plow-down fertilization for corn was generally profit- 
able only when yields were below 80 bushels per acre from 
row fertilization alone. Eighty-two per cent of the trials 
with plow-down fertilizer returned a profit when yields of 
less than 60 bushels per acre were obtained from row 
fertilization alone. These data were based on 271 trials 
with plow-down fertilization of corn. 

Top-dressing wheat in the spring with 150 pounds of 
20-0-0 showed an average yield increase of 8.5 bushels per 
acre over fall fertilization alone. A profit was realized in 
80 per cent of the trials. Data were accumulated from a 
total of 54 trials in 1951, 1952, and 1953. 

Top-dressing wheat with 300 pounds of 10-10-10 in 1951, 
1952, and 1953 showed an average yield increase of 8.6 
bushels per acre over fall fertilization alone. A profit was 
realized in 70 per cent of 72 trials. 
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Eight series of wheat demonstrations in 1954 showed 
average yield increases of 4.2 bushels per acre for each 
50 pounds increase in fertilizer used beyond the custom- 
ary farm practices up to the recommended level of 400 to 
500 pounds per acre. 

Yield increases were obtained in five trials by fertiliz- 
ing established alfalfa meadow in 1954, but the increased 





yields of forage were insufficient to cover the cost of ferti- 
lizer in two trials and did not return high profits in the 
Others. A few other trials involving applications of ferti- 
lizers after the first cutting resulted in only minor yield 
increases in the second cutting of alfalfa in 1954. 

205 pages. $2.56. Mic 55-733 
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FUNCTIONAL AND HISTOLOGICAL OBSERVATIONS 
ON ISLET TISSUE GROWN IN VITRO 


(Publication No. 14,001) 


Robert E. Coalson, Ph.D. 
The University of Oklahoma, 1955 


The problem was to induce, in tissue culture, the for- 
mation of histologically differentiated islet tissue from 
undifferentiated primordia of embryonic mouse and chick 
pancreata and to establish by insulin assay the functional 
capacities of these cultures. 

The presence or absence of histological differentiation 
was based on the appearance of specific cell types as re- 
vealed by the staining procedures of Goldner and Ben- 
cosme. Assays for insulin activity were made utilizing 
the supernates from mouse pancreatic cultures only. The 
rat diaphragm technique of Randle was used to determine 
the degree of insulin activity; Anthrone reagent was used 
for all sugar determinations. 

Explants of ten day chick embryo pancreas appear to 
undergo complete morphological differentiation of islet 
tissue in vitro as revealed by staining characteristics. 
Chick pancreatic supernates were not assayed for insulin 
activity. Pancreatic explants from the fourteen day foetal 
mouse do not undergo any apparent histological or cyto- 
logical differentiation of islet tissue. 

It is concluded that undifferentiated pancreatic pri- 
mordia of the chick can be induced to undergo complete 
islet differentiation in vitro. Mouse pancreatic cultures 
do not show specific morphological or cytological differ- 
entiation into pancreatic parenchymal cells as revealed 
by tinctorial methods. It has been demonstrated by insu- 
lin assay methods that cultures of mouse pancreatic pri- 
mordia acquire during cultivation the capacity to elaborate 
either insulin or an insulin-like substance. 

61 pages. $1.00. Mic 55-734 





A COMPARATIVE HISTOLOGICAL 
AND HISTOCHEMICAL STUDY OF THE 
ADRENAL GLANDS OF NATIVE RABBITS 


(Publication No. 14,004) 


I. Ernest Gonzalez, Ph.D. 
The University of Oklahoma, 1955 


The hitherto undescribed adrenal glands of six species 
of native rabbits were studied. Graphic and solid model 
reconstructions were made of the cortex and the medulla. 
Cortical and medullary parenchyma each comprise inde- 
pendent epithelioid continua. Significant variations occur 
between species. 

In species of the general Ochotona and Lepus the inter- 
twining and convoluting cordlike formations comprising 
the zona glomerulosa are always structures two or more 
cells thick. 

In the six species of native rabbits studied, no species 
differences have been noted in the zona fascicularis. The 
parenchymal epithelial plates of the zona glomerulosa ex- 
tend centrally in unbroken continuity toward the medulla, 
and thus give parenchymal structures to the zona fasci- 
cularis which have a general radial arrangement; however 
there are reduced numbers of anastomatic connections be- 
tween the radially arranged cell plates. 

In the zona reticularis the cellular plates (continuous 
with and extending from the plates of the zona fascicularis) 
buckle, twist and interconnect more extensively. 

Although the cortical parenchyma is referred to de- 
scriptively as cellular cords, sheets or plates, this is done 
strictly for descriptive convenience because all the ap- 
parent cords, plates, sheets, etc. are in unbroken conti- 
nuity with each other, and are thus merely parts of a single 
whole. 

The cortical vasculature conforms closely to the pa- 
renchymal structure of the glomerulosa, forming an ex- 
tensive capillary network that encloses the parenchyma. 

In the fascicularis these capillaries continue centrally as 
tubular sinusoids with frequent bifurcations but with only 
occasional cross-communications. These sinusoidal 
vessels in the reticularis acquire wider diameters, appear 
quite saccular, and have numerous anastomoses. 

In species of the family Ochotonidae four or less ar- 
teriae medullae penetrate the cortex and ramify within the 
medulla, while in species of the family Leporidae ten or 
more large arteriae medullae ramify into many capil- 
laries at the cortico-medullary junction and within the me- 
dulla. Differences in the disposition of the blood vessels 
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observed between species can, perhaps, be correlated with 
the cellular ogranization of the medulla. 

The medullary parenchyma (chromaffin cells) consti- 
tutes a single orderly continuum comprised of intercon- 
nected, cordlike and/or platelike cellular formations. 

The formations in the family Ochotonidae are massive and 
consist of six to eight layers of cells. The cells adjacent 
to the investing collagenous sheath separating the cordlike 
formations are columnar in shape with a definite orien- 
tation relative to the surrounding structures, i. e. cortical 
cells, stroma or vasculature. 

In all species of the family Leporidae studied the chro- 
maffin cell formations are highly interconnected and are 
comprised of one or two cell layers in which the vast ma- 
jority of the columnar cells the nucleus is located away 
from the venous vasculature and in this respect exhibit a 
polarity relative to the vaculature. 

The observations recorded here in six species of native 
rabbits indicate that the cortical and medullary paren- 
chyma each comprise independent cellular continua and do 
not support current concepts relative to “cortical glomer- 
uli,” “isolated cell cords,” “islets of chromaffin cells,” 
“isolated clusters of chromaffin cells” and other often- 
used terms having this connotation. 

119 pages. $1.49. Mic 55-735 


GROWTH PATTERN OF THE RAT MAXILLA 
FROM SIXTEEN DAYS INSEMINATION AGE 
TO THIRTY DAYS AFTER BIRTH 


(Publication No. 14,364) 


Clive Imran Mohammed, Ph.D. 
University of Illinois, 
Chicago Professional Colleges, 1955 


This study on the analysis of the growth pattern of the 
rat maxilla is based on complete serial histologic sections 
of the heads of 41 ia mutants and 39 normal littermates, 
ranging from 16 days insemination age to 30 days after 
birth. The ia strain of rats is characterized by a marked 
retardation of osteoclastic activity with no appositional 
deficiency. Their bone thus accumulates excessively, and 
affords permanent landmarks which may be used as guides 
for tracing the amount and direction of bone growth, and 
thus provides a unique opportunity for studying the growth 
pattern of various bones. Heterozygous littermates of the 
ia rats do not differ in their bone growth and development 
from normal animals of the stock albino strain. 

Apposition of bone was determined by superimposing 
camera lucida tracings of identical regions of the ia max- 
illae at successive stages. Resorption was studied by 
superimposing tracings of comparable regions of ia and 
normal maxillae at successive stages. To study accu- 
rately the relations of the maxilla and its processes, 
nasolacrimal duct, maxillary nerve and nasal capsule, 
graphic reconstructions based on tracings of serial frontal 
sections were made at various stages. 

In addition, the heads of 14 animals ranging from birth 
to 30 days were fixed in 95 per cent alcohol. Nine of these 
were macerated and used for the study of the gross 
anatomy of the maxilla. The other five were cleared and 
the bones stained with alizarin in situ. 





The conclusions drawn from this investigation were as 
follows: 

The maxilla of the rat arises from one center of ossi- 
fication at 17 days insemination age, at which time the ma- 
jority of its processes can be distinguished. This center 
of ossification lies anterior to the molar dental lamina and 
lateral to the lateral nasal cartilage. The lateral nasal 
cartilage of the nasal capsule acts as a template lateral to 
which the maxilla molds itself. After 20 days insemination 
age, growth at its various sutures plays a predominant role 
in increase in dimensions of the maxilla. 

Three cartilages were found associated with the rat 
maxilla. They were designated as the palatine cartilage 
which appeared at 19 days insemination age, and maxillary 
and nasopalatine cartilages which appeared at 20 days in- 
Semination age. While the palatine and nasopalatine carti- 
lages persisted through 30 days of age, the maxillary carti- 
lage was transitory, and became ossified by 15 days after 
birth. 

On either side of the median palatine suture lie the 
palatine cartilages, lateral to which the palatine process of 
each maxilla is continuous. Thus, the maxillae of either 
Side join to form a symphysis at the midline, the “maxil- 
lary symphysis.” Appositional growth of the palatine carti- 
lage at the symphysis contributes mainly to the lateral 
growth of the maxilla. 

The maxilla increases in anteroposterior length mainly 
by growth at the maxillo-premaxillary and maxillo-palatine 
sutures, while growth at the fronto-maxillary and ethmoido- 
maxillary sutures increases the height of this bone. The 
maxillary molars erupt inferolaterally into the oral cavity, 
in contrast to the mandibular molars which erupt ina 
superomedial direction. 154 pages. $1.93. Mic 55-736 


A STUDY OF ADRENOCORTICAL HYPERFUNCTION 
IN THE GUINEA PIG 


(Publication No. 13,419) 


Henry Irwin Perlmutter, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. Louis B. Flexner 


A research program has been designed to analyse and 
correlate the morphologic, biochemical and functional 
alterations that occur during the course of induced hyper- 
kinetic states of adrenocortical secretory tissue. Studies 
of a preliminary nature have been reported in this manu- 
script. 

Adult male guinea pigs were incarcerated in adjustable 
stanchions which permitted the accurate collection of urine 
samples and the constant intravenous infusion of known 
amounts of a standardized adrenocorticotrophic prepa- 
ration. Daily chemoassays of 17 ,21-dihydroxy-20-keto- 
steroids and their immediate derivatives were performed. 
Animals were sacrificed following periods of exogenous 
adrenocorticotrophic stimulation of varying intensity and 
duration. The left adrenal was extirpated under nembutal 
anesthesia and cholesterol determinations were made. The 
animal was then perfused with a formol-acacia-saline so- 
lution and the remaining adrenal was studied by various 
histologic technics. The effect of diet, adrenalectomy and 
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the use of an anticoagulant were also studied. The data 
has been presented and discussed in detail. Results indi- 
cate: (1) the availability of a trophic substance, a means of 
measuring the secreted product and a vast treasure of 
reference, make the choice of the adrenal cortex most 
advantageous for the study of secretory phenomena. (2) the 
construction of a precise structure-function-time relation- 
ship in adrenal responsivity to quantitated trophic stimu- 
lation is both basic and essential. (3) the cells of the cor- 
tex exhibit remarkable modulatory capacity during the 
course of induced hyperfunction. (4) only by an exhaustive 
analysis and correlation of factors both intrinsic and ex- 
trinsic to the cortex can one gain understanding of its 
secretory function. 203 pages. $2.54. Mic 55-737 


SOME ELECTRICAL RELATIONSHIPS BETWEEN 
THE CORTEX AND SUBCORTEX DURING DROWSINESS 
AND SLEEP IN UNANESTHETIZED CATS AND THE 
EFFECTS OF ELECTRICAL STIMULATION 
OF THE SUBCORTICAL STRUCTURES 


(Publication No. 14,137) 
John Gregor Pirsch, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor W. R. Ingram 


Through the use of permanently imbedded, metal elec- 
trodes the electroencephalogram of both the cortex and 
subcortex of normal, unanesthetized cats have been re- 
corded through the various stages of sleep and wakeful- 


ness. The electroencephalograms were obtained over long 





periods of time in order that the electrical activity of the 
cortex and subcortex might be compared. 

In general the deeper structures tend to show a slower 
and more organized rhythm. This slowing develops gradu- 
ally and is more noticeable in some areas than in others. 
Two nuclei, dorsomedialis and ventralis anterior, show 
less tendency to fluctuate with the cortex than do other sub- 
cortical nuclei and for this reason they are considered as 
stable. Of those nuclear masses which show an unstable 
character, the greatest amount of hypersynchronous activity 
is found in the recordings from the intralaminar region. 

There is some evidence to indicate that sleep potentials 
develop early in the thalamus and it is noted that in one cat 
hypersynchronous fourteen per second activity always ap- 
peared first in the n. anteromedialis. In all of the experi- 
mental animals, spindle activity seemed to be found in the 
anterior part of the diencephalon and less frequently in the 
posterior portions. 

The electrical pattern of the cortex is difficult to ana- 
lyze and the use of an automatic frequency analyzer shows 
that the dominant rhythm present when the eyes of the ani- 
mal are held shut is in the eleven to twelve per second 
range. 

Electrical stimulation of the areas reported by other in- 
vestigators to be a possible “sleep center” did not result in 
the production of sleep under the conditions used. There 
was no difference between the sleep seen during the control 
periods and that observed during stimulation in respect to 
the pattern or time of onset. The effects of the electrical 
stimulation varied according to the placement of the elec- 
trodes and the parameters of the stimulus. In general, four 
different reactions were observed: specific movements, 
arrest of movement, generalized seizures, and activation 
of the electroencephalograph with or without overt changes 
in behavior. 62 pages. $1.00. Mic 55-738 
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THE BLACK CARIB OF HONDURAS: 
A STUDY IN ACCULTURATION 


(Publication No. 13,076) 


Ruy Galvao de Andrade Coelho, Ph.D. 
Northwestern University, 1955 


Black Carib culture and society are studied as the end 
result of acculturative processes evolved during the course 
of three centuries. These people originated on the Island 
of St. Vincent, British West Indies, where, in the XVI cen- 
tury, runaway slaves from wrecked ships and plantations 
became the allies of the Carib Indians. Though little 
racial mixture seems to have taken place, the Negroes ab- 
sorbed much of the culture of the aboriginal Indians and 
formed an ethnological group sui generis. After many di- 
verse events, the Black Carib revolted against the British 
rule, and being finally defeated in 1797, were deported en 
masse to the Island of Roatan, Honduras. They soon _ 
spread over the Caribbean coast, where they still live to- 
day, their number being estimated at 50,000. 











In spite of their mixed origins, the Black Carib have 
elaborated an homogeneous culture, which is mainly de- 
pendent upon two principles: gradualness in change and re- 
ciprocity. In every phase of their life, emphasis is put on 
transition from one situation to another by successive 
graduations. At birth, a child still lacks one of the compo- 
nents of his soul, which he will acquire during the next 
seven days. Death, also, is thought of as being gradual, and 
in itself only the first phase of the process of ancestor dei- 
fication. Marriage is not conceived as an abrupt change of 
status, but is rather the final step in the stabilization of a 
sexual union. 

The second principle, reciprocity, governs the social 
organization of the group. The highest authority is vested 
in the old men, who are expected to contribute their ac- 
cumulated experience and wisdom to the general welfare. 
Within the family, dominance of one sex over the other is 
not present. The ideal pattern emphasizes harmonious 
cooperation between mates. In the economic sphere, the 
man and the woman both provide for the needs of the fam- 
ily. The husband is expected to furnish fish and meat, 
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whereas the wife, being the sole agriculturalist, supplies 
the home with the produce of her gardens. 

The same pattern of reciprocity is found in the relations 
between the living Black Carib and the supernatural enti- 
ties. The Universe is conceived by them as a battlefield, 
where numerous forces contend. No distinction is made 
between good and evil forces; even the malevolent spirits 
may work for good, and, conversely, the Catholic saints 
are supposed at time to abet the machinations of sorcer- 
ers. A wise man is able, with the aid of practitioners of 
magic, to influence supernatural beings to favor his goals. 
Among those beings, the most important are the deified 
ancestors (gubida). In order to ensure the promotion of 
the family dead to the ranks of the gubida, the living mem- 
bers perform various rites: “bathing the soul” (amuieda- 
hani), “feeding the soul” (acugurahani) and “dancing for 
the soul” (adogorahani). Supernatural protection is the 
principal means for obtaining the highest values defined by 
the culture, which are increase in numbers, in wealth, in 
power and in wisdom. 

Essentially, the unity that Black Carib culture achieved 
may be explained from the historical point of view, as the 
pressure of the European colonial powers which placed the 
St. Vincent Islanders in the position of choosing between 
the alternative of uniting or being exterminated; from the 
institutional point of view, as the effect of the resilience 
and flexibility of the West African part of the Black Carib 
cultural tradition, which paved the way for the reinterpre- 
tation of African and American Indian features; and from 
the psychological point of view, as determined by the fact 
that the Black Carib soon acquired their freedom, and thus 
were able to be more consciously selective in their cul- 
tural borrowing and thereby eliminating many of the incon- 


gruities inherent in syncretism. 
315 pages. $3.94. Mic 55-739 


























THE MacHAFFIE SITE 
(Publication No. 13,978) 


Richard George Forbis, Ph.D. 
Columbia University, 1955 


The MacHaffie site, a stratified archeological site in 
western Montana, is composed of three cultural layers 
separated by sterile soil zones. The Folsom and the 
Scottsbluff (Paleo-Indian) components contain a wider range 
of artifacts than most other components of the two com- 
plexes. The Scottsbluff component overlay the Folsom de- 
posits. The Helena component, found partly on the sur- 
face, is probably considerably younger than the Scottsbluff 
and Folsom layers. Artifacts from the Helena component 
have been compared with those from Signal Butte II, Picto- 
graph Cave II, and certain other Plains sites. 

The artifacts from each layer have been described in 
detail and extensively illustrated. Descriptive information 
concerning the geography, stratigraphy and palaeontology 
has been presented. 

The interpretative section was devoted principally to 
two problems: (1) an attempt to determine the place of the 
MacHaffie site in American prehistory and (2) an attempt 
to account for the known distributions of Folsom and 
Scottsbluff remains. 





The first problem involved a consideration of the post- 
glacial climatic history of the Great Plains. Apparently 
man did not occupy the Plains during the glacial period, 
with the possible exception of certain mammoth-hunters, 
whose cultural remains are diagnosed by Clovis Fluted 
points. Clovis points have been found as far north as 
northern Colorado, on the Plains. They are typologically 
indistinguishable from many fluted points in the eastern 
United States. Whether Eastern Fluted points were made 
by mammoth-hunters has yet to be established. 

The divisions of the postglacial (Neothermal) period are 
based on Antevs’ work. He named three subperiods: (1) the 
Anathermal, a time of rising temperatures following the re- 
treat of the glaciers; (2) the Altithermal, a period of un- 
usually high temperatures; and (3) the Medithermal, a pe- 
riod of temperature decline approaching modern levels. 

Dating of postglacial time has been based on recent 
radiocarbon measurements wherever possible. Otherwise, 
Antevs’ original calculations were used. Thus the Ana- 
thermal is considered to run from about 11,000 to 7,000 
years ago; the Altithermal from about 7,000 to 4,500 years 
ago; and the Medithermal from 4,500 years ago to the 
present. 

The two Paleo-Indian components at the MacHaffie site 
fall into the Anathermal period. The Helena component 
(Neo-Indian) appears to fall well within the Medithermal 
period. No archeological remains from the Great Plains 
can be attributed with certainty to the Altithermal period. 

With few exceptions, bison appear to have provided the 
economic base for man’s survival on the Plains in native 
times. During the Altithermal period, climatic conditions 
appear to have forced bison from the Plains to the northerly 
regions. Man does not seem to have occupied the Plains in 
the Altithermal period. Man did, however, occupy other 
areas of North America then. 

The Folsom and Scottsbluff complexes are almost en- 
tirely confined to the short-grass Plains grassland as de- 
fined by Shantz and Zon. As the Folsom and Scottsbluff 
hunters depended on bison, presumably they lived ina 
grassland. Why they virtually failed to extend beyond the 
limits of the modern short-grass Plains is unsolved. Pos- 
sibly the area to the east was forested and inhospitable to 
bison; and the land to the west may have been covered with 
much the same sparse vegetation as today. Pollen analysis 
has not yet been brought to bear directly on these problems. 

The Rocky Mountains may have played a large part in 
holding the Folsom and Scottsbluff peoples to the Plains. 
Climatic conditions near the Rockies allow year-round 
grazing for bison there. Furthermore, there are a number 
of life-zones in the Rockies that the early inhabitants of 
the Plains could have exploited for plants and animals. 

215 pages. $2.69. Mic 55-740 


AN ETHNOHISTORIC STUDY OF CONTINUITY 
AND CHANGE IN GWAMBE CULTURE 


(Publication No. 13,085) 
Charles Edward Fuller, Ph.D. 
Northwestern University, 1955 


This ethnohistoric study of the Gwambe in Portuguese 
East Africa involves an examination of the dynamics of 
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culture, testing the hypothesis that cultural change is an 
endemic process by which people in a given society main- 
tain continuity of culture in a changing historic situation. 
This thesis rests upon the premise that a culture is the 
consensus of experience of the members of a society, the 
way of life developed as they make adjustment to the con- 
ditions in which they live and transmit their social judg- 
ment to succeeding generations through the learning 
process. Cultural change occurs when the traditional 
satisfaction of needs is affected by changing conditions 
which may be caused by either internal or external forces. 
Three major groups of factors influence the nature and ex- 
tent of cultural change: (1) the urgency of revised needs in 
terms of the dimensions of the revisions, the extent to 
which they are experienced throughout the society, and the 
speed with which they are effected: (2) the variety of avail- 
able adjustments to the revised needs, and the extent to 
which they are made known to the people; and (3) the de- 
gree of tolerance the culture possesses toward variant 
forms of adjustment to new orientations. 

To demonstrate this, a study is made of three periods 
in the history of the Gwambe, a people whose continuity is 
documented for more than four centuries by indigenous 
tradition and European records. 

The Gwambe migrated in the fifteenth century from 
Wukaranga, a highland country in Northern Transvaal or 
Southern Rhodesia. Defeating the Tonga, they settled 
Wutonga, between the Inharrime and Inhassune Rivers, re- 
maining there as an autonomous unit. Having left a place 
where cattle, gold, copper, iron, stone implements and 
woven cloth were available to meet their traditional needs, 
they resorted to trade to obtain those products which could 
not be supplied locally, and began to accommodate their 
agricultural practices to unfamiliar conditions of soil and 
Climate. The description of their culture shortly after 
these adjustments had been initiated is found in the corre- 
spondence of two Portuguese priests who lived among them 
from 1559 to 1561, and in the log of explorers who passed 
through Wutonga after their ship had been wrecked south of 
the country in 1589. 

In the second period, lasting three centuries, the 
Gwambe enjoyed political automony and worked out satis- 
factory relationships with neighboring Bantu and the few 
Portuguese traders who visited or lived at Inhambane, ap- 
proximately eighty miles to the northwest. They faced new 
conditions: reduction of game due to competitive commerce 
in hides and tusks; need for cooperation in resisting Nguni 
invaders; replacement of customary articles of diet and 
clothing unobtainable in Wutonga; and introduction to cus- 
toms of Bantu and European people with whom they had con- 
tact. This period was marked by a minimum of change 
which included linguistic accommodation, selective borrow- 
ing and reinterpretation of artifacts and technology which 
the Gwambe observed in other cultures, increase in de- 
pendence upon agriculture, and gradual substitutions of 
cash economy for barter. 

The third period, from 1900, represents maximum 
change in the conditions in which the Gwambe lived. 
Changes include the depletion of forests and wild life; 
mass labor migrations to Transvaal; substitution of co- 
lonial rule for indigenous autonomy; universal acceptance 
of a cash economy; indentured labor and agricultural ac- 
tivities; taxation; and participation by Gwambe leaders in 
alien educational and religious groups. Consequent cul- 
tural adjustments are indigenous efforts to maintain the 





Gwambe way of life in the changing situation, validating the 
thesis that cultural change is instituted as a mechanism by 
which a society maintains cultural continuity in a dynamic 
289 pages. $3.61. Mic 55-741 
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THE SOCIO- POLITICAL AND ECONOMIC ASPECTS 
OF THE MONASTERY IN INNER MONGOLIA 


(Publication No. 14,256) 


Robert James Miller, Ph.D. 
University of Washington, 1955 


This is the study of an institution, Lamaism (Tibetan 
Buddhism), in Inner Mongolia during the period from its 
introduction in the mid-fifteenth century to the downfall of 
the Manchu Dynasty. The thesis of the study is that “the 
Lamaist monastic system entered Inner Mongolia at a time 
when some new institutional structure was needed to hold 
the society in balance and was itself modified by the politi- 
cal and social milieu into which it came. In its socio- 
political and economic aspects it eased the transition to a 
new total cultural configuration for Inner Mongolia.” 

Concentration upon the socio-economic and political as- 
pects of the institution enable one to suggest the way in 
which temporal, institutional, cultural and political factors 
interlink to help a culture in the process of change maintain 
its essential identity. In this study, an attempt has been 
made to show how the institution of Lamaism worked to aid 
the Inner Molgols to retain their cultural identity as Mon- 
gols while subject to the impact of Chinese culture. 

The hypotheses which are projected in the “Purpose, 
Theory and Method” section of the dissertation are tested 
against reports by travellers, ethnologists, historians, mis- 
sionaries, and Sinologists. These documents are in English, 
French, German, Russian, Chinese and Japanese. Cor- 
roboration of certain hypotheses and additional first-hand 
data was obtained from a Mongol * Living Buddha.” 

The Historical Introduction places in time and space the 
region, people and institution to be discussed. There fol- 
lows an examination of the classifications by various 
scholars of Lamaist monasteries, and these classifications 
are recast for the purposes of the study. Spatial distri- 
bution of population, monks and monasteries, and struc- 
tural features of monasteries and internal organization of 
the Lamaist clergy are discussed. These descriptive chap- 
ters present different sides of the question “What did Lama- 
ism bring into Inner Mongolian society and what was the 
initial effect of its adoption?”, and as an answer point to the- 
new structural forms added to the landscape, the expression 
in these mixed Sino- Tibetan forms of the two major forces 
at work upon Inner Mongol culture, and the range of new 
activities and extensions of the monastic organization into 
the social, political and economic realms. 

The remaining chapters are devoted to the political and 
economic aspects of the monasteries. Attention is first 
drawn to the political center of the institution in Peking, 
with a description of its ramifications throughout Inner 
Mongolia. The monastic economy and its contributions to 
Inner Molgol secular economy is described and discussed 
theoretically. It is concluded that the monastery intro- 
duced the principles of economic diversification and 
specialization into Molgol society and acted as a “cushion” 
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against the impact of cultural pressures from China. A is pointed out that the monastic institution was the stable 
chapter on “The Monastery and Politics” attempts to show point in a world of change, and that it filled a vital gap in 
the monastery and Manchu control as the keys to Inner the Mongol political structure. Conclusions and conjec- 
Mongolian political balance during the Manchu period. It tures close the study. 368 pages. $4.60. Mic 55-742 
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RADIATION BY PLASMA OSCILLATIONS ejections. The analysis is applied to the simple case of a 
—, Sharply bounded plasma, and conversion coefficients for 
(Publication No, 15,692) radiation calculated. The modifications introduced by a 
George Brooks Field, Ph.D. static magnetic field are considered, and shown to be more 
Princeton University, 1955 important than the field-free effect under conditions which 
are quite reasonable in the corona. The sharp-boundary 
It is well known that under homogeneous field-free analysis is applied to the outburst data obtained by Wild, 
conditions in a plasma, the longitudinal “plasma waves,” et al., and powers exceeding those observed are found. 
and transverse radiation waves are not coupled. It is Hence there is some hope that when finite gradients are 
shown that under inhomogeneous conditions they are considered, the coupling will still be sufficient to explain 
coupled, leading to the possibility of radiation by plasma the observations. 68 pages. $1.00. Mic 55-743 
oscillations in astronomical sources such as solar flare 
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VIRUS- ANTIBODY INTERACTION AS 
REFLECTED BY DIRECT AND INDIRECT 
QUANTITATIVE AGGLUTINATION 


(Publication No. 14,359) 


Truman Oliver Anderson, Jr., Ph.D. 
University of [linois, 
Chicago Professional Colleges, 1955 


Supervisor: Milan Novak 


Quantitative direct agglutination analyses were per- 
formed after the technique of Heidelberger on an allantoic 
fluid influenza PR-8 viral antigen versus rabbit anti-mouse 
lung propagated influenza PR-8 antiserum system. The 
host system cross-over was employed to eliminate anti- 
body reaction with the host tissue moiety of the viral anti- 
gen particle used in the in vitro analyses. This procedure 
produced, with the possible exception of a low grade cross 
reaction attributable to Forssman-like material common 
to both host tissues, a system which involved only a reac- 
tion between the virus moiety of the viral particle and its 
homologous antibody. It was suggested that a close paral- 
lelism existed between this reaction and a quantitative bac- 
terial agglutination involving a bacterial suspension versus 
an antiserum containing antibody directed against a single 
component of the bacterial cell. 

The general form of the reaction curve, produced by 
plotting the total specific agglutinate nitrogen recovered 
against the viral suspension nitrogen added, contained a 
linear segment beyond the point at which all anti-viral anti- 
body had been removed. The supernatant analyses to de- 
lineate the limits of the antibody excess zone were per- 
formed by hemagglutination-inhibition and by an indirect 
anti-globulin agglutination procedure similar to the Coombs 
test. Such a linear segment is characteristic of the type of 
bacterial agglutination cited. On this basis, an analogy be- 
tween the two systems was proposed and calculations re- 
lating the slope of the linear segment to the percent physi- 
cal purity of the antigen suspension were developed. Too 
few analyses were performed with virus suspensions puri- 
fied by different means to establish the reproducibility of 
such a physical purity assay procedure. The eventual 
break in the linear segment of the curve as the reaction 
approached the zone of antigen excess was believed attrib- 
utable to the decrease in size and consequent increase in 
suspension stability of the virus-antibody complexes 
formed. While this decrease in the total nitrogen recov- 
ered in the zone of antigen excess is routinely found in 
quantitative precipitin assays, it was suggested that virus- 
antibody interaction is best described as an agglutination. 

Brief, preliminary data relating hemagglutination: 
hemagglutination-inhibition stoichiometry to the zonal phe- 
nomena in the quantitative agglutination reaction was pre- 
sented which suggested that four chick-cell-agglutinating 
units of virus are required to completely absorb one 
hemagglutination-inhibition unit of anti-viral antibody. 


1973 





An indirect anti-globulin agglutination analysis was per- 
formed on a distemper virus-homologous antibody system 
utilizing rabbit antiserum prepared against whole dog 
serum. To better evaluate the results of such an analysis, 
work was transferred to a more readily manipulated proto- 
type influenza PR-8 virus-homologous. antibody system. 
Anti-globulin antisera were prepared against various frac- 
tions of rabbit globulin obtained by the alcohol fractionation 
method of Nichol and Deutsch. Preparations of influenza 
PR-8 virus from embryonated eggs and from infected 
mouse lungs, along with appropriate host tissue controls, 
were sensitized by exposure to rabbit anti-allantoic fluid 
influenza PR-8 and/or to rabbit anti-mouse lung influenza 
PR-8. The sensitized viral and host tissue suspensions, 
after high speed centrifugation, resuspension, and washing, 
were mixed with chicken antisera to rabbit globulin. Semi- 
quantitative interpretation of the resultant agglutination 
was based on subjective evaluation of the degree of visible 
agglutination which was designated as plus 1, 2, 3, or 4. 
Brief mention was made of possible studies on antibody 
distribution among the serum globulins utilizing anti-glob- 
ulin antisera specific for various globulin fractions. Ob- 
jections to quantitative measurements based on nitrogen 
analysis of the anti-globulin agglutinates produced with a 
calibrated anti-globulin antiserum were briefly discussed. 
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STUDIES ON THE PHYSIOLOGICAL ACTIVITIES 
OF TERRAMYCIN-RESISTANT AND 
TERRAMYCIN-SUSCEPTIBLE CULTURES OF 
CHEESE-RIPENING STRAINS OF 
STREPTOCOCCUS LACTIS 


(Publication No. 14,448) 


Robert Angelotti, Ph.D. 
The Ohio State University, 1955 





Two problems of economic importance to the cheese 
manufacturer are the presence of antibiotics in milk as 
the result of therapeutic treatment of cows and the pres- 
ence of undesirable contaminants which cause unpredicta- 
ble fermentations. Antibiotics in milk have an inhibitory 
effect upon the growth and acid production of dairy starter 
organisms, and milk containing these substances is unfit 
for fermentative purposes. A process by which both of 
these problems may be eliminated is the development of 
antibiotic-resistant starters to be used in conjunction with 
antibiotics. The antibiotics would presumably eliminate 
the undesirable types of organisms from a fermentation 
but would not affect the normal function of the starter or- 
ganisms because of their resistance. The purpose of this 
investigation was to test the feasibility of such a technique 
and to determine if any physiological activities of the 
starters were altered which might prohibit their use as 
starters. 
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To establish the effect of antibiotics upon the growth 
and activities of the microflora of milk, several antibiotics 
were screened. Those employed were chosen because of 
their availability, prevalence in use against mastitis, and 
nontoxicity for man. Terramycin and aureomycin were 
most effective in suppressing the growth of the microflora 
of milk, and showed the widest antibacterial spectra, terra- 
mycin being more effective at lesser concentrations. 
Chloramphenicol, streptomycin, penicillin, and bacitracin 
respectively showed diminishing activities although the 
last three were quite effective in their limited spectra. 

Resistance to 100 pg per ml. of terramycin was devel- 
oped in several strains of S. lactis. However, as resist- 
ance to the antibiotic increased, a concomitant decrease 
in the ability to produce acid occurred which was not ac- 
countable as a decrease in cellular reproduction. 

The addition of casein hydrolysate, dl-asparagine, 
l-cystine, and glutamine caused an increase in acid produc- 
tion which was due, perhaps, to the utilization of these 
compounds for synthesis of glycolytic enzymes. 

The utilization of lactose was found to occur by a com- 
bination of the “Embden-Meyerhoff” and “Monophosphate 
Shunt” reactions, as evidenced by the formation of large 
quantities of CO,, acetate and ethanol. The parent suscep- 
tible strains utilized both pathways for glucose and galac- 
tose. The resistant strains, on the other hand, though they 
utilized glucose similarly, oxidized galactose by the shunt 
mechanism. The ultimate result was the production of 
larger quantities of total acids by the parent strains. 

A scheme is outlined which accounts for the production 
of the end products previously listed and also serves to 
establish a possible mechanism by which mannitol could 
be formed. 

The resistant starters, because of their slow rate of 
acid production, are not suitable as cheddar cheese start- 
ers. However, the development of resistant starters has 
been shown to be feasible, and their use in conjunction 
with selected antibiotics may be applicable to many types 
of fermentations. 78 pages. $1.00. Mic 55-745 





ANTIGENIC ASPECTS OF VIBRIO FETUS 
(Publication No. 14,341) 


Ernst Ludwig Biberstein, Ph.D. 
Cornell University, 1955 





The investigation is concerned with the serological 
properties of strains within the species Vibrio fetus. It 
set out to determine the occurrence of antigenic variants 
and to discover any possible common factors that these 
might share. 

Fifty-six individual isolates of vibrios from bovine or 
ovine fetuses and bovine genital tracts were collected and 
their catalase activity determined. Antisera were pre- 
pared against 51 of them. Their serological behavior was 
tested by cross agglutination and absorption tests, comple- 
ment fixation, and indirect hemagglutination tests. In the 
latter two series bacterial suspensions, sonic-vibrated 
bacterial suspensions, heat extracts, acid and alkali ex- 
tracts as well as their respective residues were used in 
the preparation of the antigen. In addition the supernatants 








of the sonic-vibrated preparations served as precipitating 
antigens. 

Forty-eight of the 56 strains proved to be catalase posi- 
tive. The cross agglutination reactions disclosed the exist- 
ence of five distinct serotypes within that group. One of 
these was sufficiently different from the rest in other re- 
spects as well that it can easily be distinguished from V. 
fetus. Among the remaining 47 catalase-positive strains 
the numerical distribution of types ran as follows: type I, 
44 strains, and one strain in each of the other types. In 
the catalase-negative group, consisting of eight strains, 
six were of one, and two of another serotype. 

Absorption experiments demonstrated the great multi- 
plicity of haptenic components present in type I strains. 
Even cultures that were proved identical in cross absorp- 
tion tests showed marked differences in their reactions 
with absorbed sera. 

Essentially the same type specificity as in the agglutina- 
tion tests was shown in complement fixation and indirect 
hemagglutination tests. The use of various bacterial ex- 
tracts and their residues as antigens did not change this 
finding significantly. Some breakdown of type specificity 
was suggested by the erratic results of precipitation tests 
without revealing any pattern that would suggest the exist- 
ence of a common V. fetus antigen. 

Thus the occurrence of several fixed and essentially 
unrelated serological types among V. fetus was demon- 
strated. The frequency of the variant types among the 
pathogenic, catalase-positive group appears to be ex- 
tremely low and of doubtful practical importance in the 
serodiagnosis of vibriosis. 94 pages. $1.18. Mic 55-746 


STUDIES ON THE NUTRITIONAL REQUIREMENTS 
OF MICROBACTERIUM FLAVUM, OJ8 


(Publication No. 14,180) 


Robert Woosley Bishop, Ph.D. 
University of Maryland, 1955 


Supervisor: Professors Michael J. Pelczar, Jr. 
and Mary S. Shorb 


Microbacterium flavum, OJ8, required one of a variety 
of crude materials for optimum growth in an otherwise syn- 
thetic medium. This undefined substance was present in 
phytone, yeast extract, peptones, Wilson’s liver L and as- 
paragus juice. Part of the growth stimulation by these 
substances could be replaced by magnesium ions as MgSQg,. 

A standard reference material obtained from a norit 
filtrate of the HCl. hydrolysate of soybean meal (S-3) was 
chosen. Similar fractions obtained from alpha protein, 
zein, trypsin, pepsin, mylase P, taka diastase and polidase 
S indicated a possible relationship of the growth factor with 
amino acid requirements. Twenty-three individual amino 
acids in the presence and absence of fraction S-3 did not 
improve growth. Likewise an amino acid mix and several 
peptides did not increase growth. Procedures were applied 
to extract amino acids from dry fraction S-3. The extract 
proved highly stimulatory, further implicating amino acids 
in the growth response phenomenon. The possibility of a 
requirement for an amino acid derivative or another 
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substance derived from the Maillard reaction occurring 
during the preparation of the S-3 fraction was considered. 
A brown, immiscible liquid layer was secured on addition 
of acetone to an aquaeous solution of this fraction and it 
proved to be the only stimulatory substance obtained by 
this procedure without concurrent concentration. The 
presence of the brown color supported the hypothesis of 
the involvement of the Maillard reaction. No pure products 
of the Maillard reaction were tested. 

Several fractionation procedures were applied to the 
S-3 material, but none effected concentration of the stimu- 
latory material. 

Additions of various known growth factors and growth 
factor concentrates did not result in increased growth of 
Microbacterium flavum. 

Because of differences in growth responses to any one 
supplement and variations in unit values (drifts) for this 
supplement it was concluded that growth responses to 
source materials were due to a complex of materials, in- 
hibitory and/or stimulatory. 

86 pages. $1.08. Mic 55-747 





THE PHYSIOLOGY OF 
UREA-HYDROLYZING BACILLI 


(Publication No. 14,089) 


George Harry Bornside, Ph.D. 
State University of Iowa, 1955 


Chairman: Assistant Professor R. E. Kallio 


Investigation of the growth and nutritional characteris- 
tics of 25 freshly isolated strains of mesophilic, urea-hy- 
drolyzing members of the genus Bacillus indicated that 
there existed in this collection two distinct physiological 
categories. Strains found to be widely responsive to the . 
pH of the medium grew well upon a casein hydrolysate- 
polypeptone-yeast extract medium (without added urea) at 
PH values from 5 to 11. Such widely responsive strains 
were termed eury-responsive. These grew abundantly on 
media supplemented with urea (0.1 M to 1.6 M). Alterna- 
tively, strains narrowly responsive to the pH of the medium 
were termed steno-responsive. These grew slightly, if at 
all, only at pH 9 or 11 on media without urea. Growth was 
abundant at lower concentrations of urea (0.1 M to 0.4 M), 
but poorer in higher concentrations. 

Twenty-four of 25 strains, isolated from soil by a urea 
enrichment technique, produced urease. Other biochemical 
activities examined allowed the identification of only one 
isolate (a strain of B. lentus), and did not indicate relation- 
ships of taxonomic usefulness. Comparison of this collec- 
tion with 26 known strains of Bacillus species indicated 
that physiological chacterization of urea-hydrolyzing ba- 
cilli afforded a presumptive identification of B. pasteurii. 
Eury-responsive, ureolytic species comprised B. freuden- 
reichii, B. loehnisii, B. lentus, and some strains of B. 
sphaericus. 

Vitamin requirements for growth were generally satis- 
fied by various combinations of thiamine, biotin, and nico- 
tinic acid. Ammonia, in addition to amino acids, was re- 
quired for the growth of B. pasteurii. Strains of B. 
pasteurii displayed heterogeneity nutritionally, although 
physiologically they were all steno-responsive. A 






































homogeneous group of eury-responsive bacilli, composed 
of several species difficultly recognized bacteriologically, 
possessed only slight differences nutritionally. 

Growth studies indicated that urea exerted a definite 
growth-stimulating effect upon eury-responsive, ureolytic 
bacilli although it was not essential. Urea, or rather the 
ammonia resulting from its hydrolysis, was essential for 
the growth of steno-responsive strains in a complex 
medium. 

Measurement of pH and turbidity during growth of eury- 
responsive B. freudenreichii revealed that addition of urea 
to a nutrient medium exerted no significant influence upon 
the growth curve of this strain compared to the curve for 
growth in the absence of urea. In the urea medium, the pH 
curve paralleled the growth curve. The pH rose from an 
initial value of 7.3 to 9.0. In the absence of urea, the pH 
was essentially unchanged. Under the same experimental 
conditions, there was excellent growth of steno-responsive 
B. pasteurii in the presence of urea, but none in its absence. 
Growth did not begin until the inoculum had hydrolyzed suf- 
ficient urea to raise the pH of the medium to 9.0. The pH 
was further elevated to about 9.2 during logarithmic 
growth. 

Studies of growth constants and pH changes in a nutrient 
broth supplemented with urea or various ammonium salts 
showed that if the source of NH} was inorganic salts, 
growth was not optimal (lag of 16 hours), and the growth 
rate was of a lower order than when urea was the supple- 
ment. With urea as the source of NH7 the pH rose to 9.3, 
at which value NH; passed from the medium. As urea was 
continuously being hydrolyzed, the pH of the medium was 
maintained at about pH 9.2. Therefore, lags (about 11 
hours) were significantly lower, and growth rates were 
higher. Urea evidently provides B. pasteurii with a 
greater reserve of potential environmental buffer, and with 
a higher persistent concentration of NH7 than is possible 
with a supplement consisting of an inorganic ammonium 
salt at pH 9.3. 128 pages. $1.60. Mic 55-748 











STUDIES ON THE NONMOTILE, 
ACTIVELY CELLULOLYTIC, ROD-SHAPED 
BACTERIA FROM THE BOVINE RUMEN 


(Publication No. 14,182) 


Marvin Pierce Bryant, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. Raymond N. Doetsch 


The aims of this investigation were to determine the 
characteristics of the actively cellulolytic, anaerobic, non- 
motile, nonsporeforming, gram negative, rod-shaped bac- 
teria found in large numbers in bovine rumen contents, 
and to obtain information on the number of species in- 
volved, their physiological activities, and to determine 
their growth requirements, especially in connection with 
the nature of unknown growth factors in rumen fluid. 

Eight strains were selected for study on the basis of 
variation in morphology and pigmentation and to include 
strains isolated from animals fed different rations and 
from animals maintained in different localities. 

The strains were quite similar in physiological 
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characteristics. Of many carbon sources tested, only glu- 
cose, cellobiose, cellulose and pectin were fermented by 
all strains. Variation between strains occurred in the fer- 
mentation of lactose and maltose. None of the strains re- 
duced nitrate, produced indole or acetylmethylcarbinol or 
liquefied gelatin. Casein was attacked by all strains. 

Two strains which showed the largest differences in 
morphology produced substantially the same products in 
the fermentation of cellulose. Large amounts of succinic 
and acetic acids and smaller amounts of formic acid were 
produced and carbon dioxide was used. 

Differences in morphology, pigmentation and physiologi- 
cal characteristics among the strains varied independently. 
It was concluded that all strains should be placed in one 
species, Bacteroides succinogenes Hungate. 

Investigations on growth requirements indicated that 
bicarbonate and a previously unknown two-component mix- 
ture of fatty acids present in the volatile acid fraction of 
rumen fluid are essential for growth. Any of the branched- 
chain saturated fatty acids, isobutyric, isovaleric, or DL- 
a-methyl-n-butyric acids can serve as one component but 
trimethylacetic or isocaproic acids cannot. Any of a num- 
ber of straight-chain saturated fatty acids can serve as 
the second component. These include n-valeric, n-caproic, 
n-heptanoic, and n-caprylic acids. Some activity for the 
second component was found in palmitic and stearic acids 
but not in lauric, acetic, propionic or butyric acids. Mini- 
mum concentrations for good growth when n-valeric and 
isovaleric acids are used are about 3 and 1.5 uM, respec- 
tively, per 10 ml of medium. 

This study indicates that B. succinogenes is an impor- 
tant member of the rumen flora, is well adapted to the 
rumen environment, and shows the dependence of this spe- 
cies of bacterium on other microorganisms of the rumen 
which produce the essential volatile fatty acids. 

112 pages. $1.40. Mic 55-749 








A STUDY OF ABORTIVE INFECTION IN 
A MUTANT STRAIN OF 
MICROCOCCUS LYSODEIKTICUS INFECTED 
WITH A BACTERIOPHAGE 


(Publication No. 14,345) 


Elizabeth Mary Ellen Burgi, Ph.D. 
Cornell University, 1955 


Abortive infection was observed in a mutant strain of 
Micrococcus lysodeikticus, ML 53-20, infected with N1 bac- 
teriophage. The mutant adsorbed 95% or more of N1 
phage in five minutes. The infected cells lysed after an 
incubation period of 105 minutes without liberating infec- 
tive phage. At no time interval following infection could 
mature phage be found when prematurely lysing infected 
hosts with lysozyme. Thus the infection resulted in the 
destruction of both the host and the phage. 

ML 53-20 was derived from the parent culture, ML 1, 
upon irradiating the latter with ultraviolet light and super- 
infecting with a phage serologically related to N1. 

Phages N1 and N6, employed in this study, were char- 
acterized as follows: N1 produced on ML 1 a plaque with 
a central clear zone ranging from 3-4mm in diameter and 
surrounded by a halo averaging 4mm in width. It produced 
no plaques when plated with ML 53-20. 








N6 phage, serologically related to N1, produced on 
ML 1 a plaque with a zone of clearing ranging from 1-2mm 
in diameter, which was surrounded by a narrow halo, less 
than lmm in width. On ML 53-20 it formed a plaque which 
was lmm or less in diameter and had no easily perceptible 
halo. 

Simultaneous infection of ML 53-20 with N1 and N6 (a 
multiplicity of ten of each phage) resulted in the liberation 
of four types of phage, two parental types and two recom- 
binants. The recombinants were: one, a phage giving rise 
to an N1 type plaque and capable of producing infective 
phage on ML 53-20, and the other phage gave rise to an N6 
type plaque on ML 1 and was incapable of producing infec- 
tive phage on ML 53-20. Quantitative studies revealed that 
21% of the progeny of simultaneously infected cells were 
recombinants. This probably indicates linkage between the 
two markers studied. 

After simultaneous infection of ML 53-20 with N1 and 
N6 phages, only 50-60% of the infected cells were recov- 
ered as infective centers. When ML 53-20 was infected 
first with N6 and infection with Nl was delayed, there was 
a gradual increase in the number of recovered infective 
centers as the time of the delay of N1 infection was in- 
creased up to ten minutes. At the latter time interval 
there was a recovery of about 80% of the infective centers, 
the percentage realized upon infecting with N6 alone. On 
reversing the order of infection, there was a loss of infec- 
tive centers up to about 30 minutes when only a negligible 
number could be recovered. 

Deoxyribonucleic acid (DNA) synthesis was studied in 
both hosts, ML 1 and ML 53-20, when uninfected and when 
infected with N1 and N6 separately and simultaneously. 
The uninfected controls produced DNA at increasing and 
comparable rates, attaining a 400% increase in total DNA 
in 180 minutes. When ML 1 was infected with N1 or N6 or 
with both phages simultaneously, DNA was synthesized at 
approximately comparable rates until the end of the latent 
periods. All three infections resulted in about the same 
increase in total DNA, 150% in 75 to 90 minutes. N6 and 
simultaneous N1 and N6 infections of ML 53-20 were sim- 
ilar to those in ML 1. But when ML 53-20 was infected 
with Nl, DNA was produced more rapidly than in either 
the uninfected controls or the other infections studied. 

The total DNA produced in this infection was approximately 
three times (400%-450%) the quantity produced in the 
other infections. 

Very little if any ribonucleic acid was formed by either 
host when infected with Nl or N6 or with the two phages 
simultaneously. 

Protein analyses revealed no real increase in total pro- 
tein in any of these infections; but rather, a marked de- 
crease in total protein was observed in both hosts immedi- 
ately following infection. 

Until the onset of lysis, respiration of the hosts under 
the various conditions of infection continued at the rate 
attained by the hosts just prior to infection. The respira- 
tion rate decreased rapidly as the cultures lysed. 

63 pages. $1.00. Mic 55-750 
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TOXOPLASMA INFECTION AND VACCINATION 
WITH KILLED TOXOPLASMA 


(Publication No. 14,183) 


Ernest Charles Cutchins, Ph.D. 
University of Maryland, 1955 








Supervisor: Dr. John E, Faber, Jr. 


Serologically, Toxoplasma infection of experimental 
animals results in the production of dye test and comple- 
ment fixing antibodies, and in animals which survive, an 
immunity to clinical re-infection. Vaccination with killed 
Toxoplasma causes the production of only the dye test anti- 
body. The relation of the complement fixing and dye test 
antibodies to each other and to host resistance requires 
further clarification. The production of these antibodies 
in experimental animals by use of a suitable vaccine would 
aid in this clarification. 

Toxoplasma (RH strain) from infected mouse peritoneal 
exudate was washed twice and suspended to original exu- 
date volume in saline. Three types of vaccines were pre- 
pared. Type I was made by adding formaldehyde (USP) to 
give a final concentration of 0.2 per cent and stored at 4 C 
for 14 days. Type II was made by exposing the washed 
Toxoplasma to sonic vibration (9,000 cps) for one hour. A 
sonic vibrated suspension of Toxoplasma was centrifuged 
for 30 minutes at 8,000 g, and the supernatant fluid was 
used as the third type of vaccine. These vaccines were ad- 
ministered in one ml quantities subcutaneously in the scap- 
ular region of experimental animals alone or in combina- 
tion with an equal quantity of Freund-type adjuvant. In 
order to measure the antibody response to vaccines, ani- 
mals were bled prior to and at intervals following vaccina- 
tion. To test the resistance to infection produced by vac- 
cination, animals were challenged 28-35 days after 
vaccination by inoculation with living Toxoplasma. 

Each type of vaccine, when administered alone, was 
capable of eliciting dye test antibodies but not complement 
fixing antibodies in adult guinea pigs. In combination with 
adjuvant, Types I and II caused the production of significant 
titers of both antibodies in guinea pigs. Type I gave the 
greater response. Vaccination with Type I vaccine enabled 
guinea pigs so treated to survive an intradermal challenge 
with virulent Toxoplasma which killed 80-90 per cent of 
control animals. 

Adult albino rats, when vaccinated with Type I vaccine 
plus adjuvant, produced dye test but not complement fixing 
antibodies. 

Groups of guinea pigs were vaccinated with live Toxo- 
plasma or Type I vaccine alone or in combination with 
adjuvant. Those vaccinated animals along with a control 
group were later challenged with virulent Toxoplasma in- 
tracerebrally, intraperitoneally or intradermally. Guinea 
pigs surviving vaccination with living Toxoplasma were 
able to survive subsequent challenge by any of the 3 routes 
with an inoculum which killed all but 2 of the control ani- 
mals. Guinea pigs vaccinated with Type I vaccine alone, 
while possessing no complement fixation titer, survived 
intradermal and intraperitoneal but not intracerebral 
challenge. While the guinea pigs receiving the vaccine- 
adjuvant combination possessed a complement fixation 
titer prior to challenge, their ability to resist the 






































challenge was no different from those receiving the vac- 
cine alone. 

Multiplication of parasites in various tissues was stud- 
ied in animals previously vaccinated and which did or did 
not have complement fixing titers prior to challenge. It 
was found that the presence of complement fixing antibody 
apparently limited but did not prevent multiplication of the 
parasites; however, its presence seemed to accelerate the 
eventual auto-sterilization of the tissues examined. 

High complement fixation titer guinea pig antiserum 
administered intramuscularly every other day for 14 days 
during the course of the infection protected adult guinea 
pigs from a Toxoplasma infection which was fatal for the 
control animals. 

In an attempt to duplicate congenital toxoplasmosis in 
humans, immune and normal pregnant guinea pigs were 
infected intradermally approximately one week prior to 
delivery. The results obtained were inconclusive as to 
the state of parasitemia of the foetus. The pregnant ani- 
mals seemed more susceptible to fatal Toxoplasma infec- 
tion. 51 pages. $1.00. Mic 55-751 
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Cultures of non-pathogenic Neisseria were grown in 
broth culture at 37 C upon a rotary shaker. Cells were 
harvested by centrifugation, washed with saline and 70 per 
cent acetone and finally extracted with absolute methanol 
at 55 C. Extracts were examined in the Beckman DU 
spectrophotometer. Results indicated a similarity of pat- 
tern within a species. This method of analysis was found 
satisfactory for recognition of the pigmented species 
within the genus. 

Partition between immiscible solvents of the alcohol 
extract from a typical pigmented strain indicated that the 
predominate pigments were hydrophilic in nature. When 
the partitioned pigment fractions were chromatographed 
they were adsorbed strongly to a sucrose column and re- 
quired polar solvents to elute them. The elution character- 
istics and position of the adsorbed pigments agree with that 
found in the chromatography of xanthophylls. Absorption 
spectra of the eluted pigments suggest a fairly high degree 
of saturation of the molecule and a shortened chromophoric 
grouping. 

Commercial media similar to trypticase soy broth reg- 
ularly employed did not markedly alter pigment production 
either quantitatively or qualitatively. Change of carbon 
source in the medium indicated that some carbohydrates. 
are more efficient in stimulating pigment production than 
others. Sucrose, maltose, and glucose had the most 
marked effect in this respect. Glycerol had little effect 
upon formation of pigment. 

Diphenylamine, considered a highly selective inhibitor 
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of carotene, did not markedly suppress pigment production 
of Neisseria. This would suggest that chemically the Neis- 
seria pigments are not closely related to materials such 
as alpha and beta carotene. 

Some minor similarities were found between the pig- 
ments from Neisseria and those described from other bac- 
teria. In general, however, the Neisseria pigments appear 
to be different from the currently described and recognized 


types of bacterial pigments. 
126 pages. $1.58. Mic 55-752 














A STATISTICAL EVALUATION OF THE 
“POCK COUNTING” TECHNIQUE APPLIED TO 
THE STUDY OF HERPES SIMPLEX 
VIRUS INFECTION IN THE CHORIO-ALLANTOIS 
OF EMBRYONATED EGGS 


(Publication No. 14,068) 


Dieu-donne Joseph Guidry, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor G. John Buddingh 


The neutralization phenomenon is regarded to be of con- 
siderable importance in acquired resistance to many infec- 
tious diseases. During convalescence from a particular 
disease or following deliberate immunization procedures 
the serum of man or animals acquires the property of 
specifically inhibiting or neutralizing the infectivity of the 
agent. When a suspension of virus is mixed in vitro with 
its specific immune serum and a susceptible host or tissue 
is inoculated with the virus-serum mixture no detectable 
disease or recognizable lesions develop. The serum of 
non-immune animals does not have this specific neutraliz- 
ing property. 

Because of its high specificity the neutralization test 
has played an important part in the study of virus diseases. 
In the test, serum containing antibody is mixed with the 
homologous infectious agent and then inoculated into a sus- 
ceptible host which serves as an indicator of specific neu- 
tralization. The choice of an indicator host presents one 
of the greatest difficulties. An ideal host would be one 
which has a low initial cost and upkeep together with high 
susceptibility to a large variety of infectious agents and 
no tendency to spontaneous infection. The embryonated 
hen’s egg meets these requirements in many respects. 

Burnet (1939) devised a simple method for measuring 
antibody to herpes simplex virus using the chick embryo. 
This method is based on the fact that herpes virus pro- 
duces discrete, pock-like lesions on the chorio-allantois. 
The neutralizing power of a serum can be measured by 
comparing the number of pocks on chorio-allantoic mem- 
branes receiving a serum-virus mixture with the number 
of pocks on membranes receiving the virus alone and ex- 
pressing the neutralizing capacity of the serum in terms 
of the percentage reduction in the number of pocks. 

The purpose of this investigation was to evaluate the 
pock counting technique as a method for the estimation of 
the concentration of virus in a sample and for the measure- 
ment of neutralizing antibody in serum. A curvilinear re- 
lationship between the dilution of a sample and the number 
of pocks produced was found to exist. The initial dilutions 
of a virus sample were found to give low estimates of the 








virus concentration as the result of competitive exclusion 
between virus particles. All titration curves formed a 
peak or plateau where the most accurate estimate of the 
virus concentration could be made. This range of optimal 
dilution is determined by the concentration of virus in the 
sample. 

The reliability of the pock counting method was found 
to compare favorably with that calculated for egg and 
mouse infectivity tests using influenza virus. It was found 
that a minimum end point difference of 0.4 log unit between 
two samples was significant at the 99.7 percent level of sig- 
nificance. 

The results obtained show that a 2-fold change in serum 
concentration can significantly alter the pock count. Studies 
with undiluted serum indicate that 20 percent changes in 
serum concentration could produce significant differences 
in the pock count. 

The pock counting technique has been used by others in 
studying the growth and mechanism of cell infection of 
herpes simplex virus. It should prove useful in studying 
the effect of chemical and physical agents on virus. Many 
other viruses grow well and produce easily recognizable 
lesions on the chorio-allantois. The pock counting tech- 
nique has also been used with vaccinia, variola, cowpox, 
and ectromelia viruses. 62 pages. $1.00. Mic 55-753 
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Phagocytosis of medium-sized virus particles, 90 to 
120 mu, such as influenza has been little studied. One re- 
port indicated that influenza virus was ingested by leuko- 
cytes from immune human beings and immune rabbits 
under in vitro conditions much as bacteria are phagocy- 
tosed under comparable conditions. A study of phagocyto- 
sis of PR8-influenza virus was conducted using the fluores- 
cent-antibody technic to show the intracellular presence of 
the virus. Normal mice were injected intraperitoneally 
with large quantities of egg-adapted PR8-influenza virus. 
Several animals were sacrificed at various time intervals 
up to 28 hours after virus injection. A definite sequence 
of events occurred. First, virus adsorbed onto the lym- 
phocytes normally present in the peritoneal cavity. This 
was followed by agglutination of these cells. Within three 
hours a leukocytic infiltration, neutrophilic in character, 
occurred in the area, the virus adsorbed onto these cells 
and agglutinated them. Hemagglutinating virus gradually 
disappeared from the peritoneal cavity as demonstrated 
by titering washings for free virus. By 16 hours no hemag- 
glutinin could be demonstrated although infective virus was 
still present. At this time, leukocytes stained with fluores- 
cent-antibody showed the presence of intracellular virus 
which remained infective as long as 28 hours after injec- 
tion. Extracellular staining of mucin-like strands of ma- 
terial suggested the presence of a non-specific inhibitor 
substance in the peritoneal cavity. 
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In immune mice the same sequence of events was ob- 
served. Free virus disappeared more rapidly from the 
peritoneal cavity, probably through neutralization. Leuko- 
cytic phagocytosis occurred as early as eight hours after 
virus injection and the neutrophils from mice with high 


antibody titers neutralized virus infectivity within 12 hours. 


In mice having low antibody titers the results were com- 
parable to those in normal animals. 

Experiments were then performed to determine if virus 
phagocytosis occurred under in vitro conditions as it did 
in vivo and also to compare virus phagocytosis by leuko- 
cytes from several animal species. It was found that leu- 
kocytes from immune mice and rats phagocytosed influenza 
virus in one to two hours while normal leukocytes only ad- 
sorbed the virus. Leukocytes from normal guinea pigs 
phagocytosed virus in one hour while those from immune 
animals in the presence of immune serum phagocytosed 
the virus within 30 minutes. 

Investigation of the inhibitor substance in the peritoneal 
cavity indicated that it was a Francis-type or alpha inhib- 
itor. This substance was removed from the peritoneal 
cavity in heparinized isotonic saline solution and was 
found to be stable to boiling for five minutes, inhibited 
heat-inactivated PR8 virus to a significantly higher titer 
than active virus and was destroyed by sodium periodate, 
crystalline trypsin and by active virus. The quantity of 
inhibitor increased during the leukocytic infiltration and 
was present in three different strains of mice and in rats 
and guinea pigs. In in vitro phagocytic systems with im- 
mune mouse leukocytes, the inhibitor interfered with 
agglutination of the cells and with phagocytosis of the 
virus. Normal mice treated with atropine sulfate subcuta- 
neously and with trypsin intraperitoneally showed that leu- 
kocytes from a preinduced infiltration ingested virus after 
four hours, the only experiment in which normal mouse 
leukocytes phagocytosed virus this quickly. 

The significance of influenza virus phagocytosis in re- 
lation to the pathogenesis of infection has not been as- 
sessed to date. It may be concluded that normal and im- 
mune leukocytes have the potential to phagocytose virus 
particles of the influenza virus size and that several rec- 
ognized mechanisms of virus-leukocyte interaction were 
involved: adsorption, agglutination, phagocytosis and 
neutralization. 84 pages. $1.05. Mic 55-754 
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A study has been made of the lysogenic Escherichia 
coli, strain W. At least two temperate bacteriophages, 
called W, and w~la, are spontaneously produced. The for- 
mer phage lyses Escherichia coli, strains K12, its lambda 
sensitive derivative 1485, strain C, and a wild type, WM13. 
The second phage is ‘specific for the K12 strains. 

After passage of w, through its indicators the phage 
becomes endowed with host modifications. The phage 














obtained from lysis of the K12 strains, called w-lb, will 
attack K12 strains and C readily but will not lyse WM13. 
Conversely, the phage obtained by lysis of WM13, now 
called w2, will lyse WM13 and C but does not attack any 
Kl12 strains used. 

‘The properties of the phage in the original W superna- 
tant are compared to those of the host modified viruses. 
An analysis is made of the action of w-la phage, and the 
differences of this phage from w, and its modified forms 
are discussed. of 

All phages from the W strain and their derivatives are 
temperate and easily lysogenize the respective indicator 
cells. Whereas w-la and w-lb behave similarly either 
after lysis or development from prophage, the action of 
w2 differs depending on the pathway — lytic or lysogenic — 
from which it developed. 

This difference by lysogeny is studied and evidence is 
presented for the possible origin of the anomalous behavior. 
The phenomenon is discussed in relation to “normal” and 
other anomalous lysogenic systems. 

95 pages. 
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Supervisors: Dr. John E, Faber, Jr., Dr. Maurice Landy 

It is well established that the administration of certain 
bacterial vaccines, notably pertussis and typhoid, together 
with diphtheria and/or tetanus toxoid results in signifi- 
cantly enhanced antitoxin levels as compared to those ob- 
tained when toxoid alone is employed. The recent isolation 
of the O antigen (endotoxin) of Salmonella typhosa, and its 
characterization as a protein-free lipopolysaccharide 
(Webster et al., J. Immunol., May 1955) made possible an 
investigation of the extent to which this component is re- 
sponsible for the antibody-enhancing effect of the whole 
organism. In the present study, the antibody response of 
rabbits to crystalline ovalbumin, as measured by the quan- 
titative precipitin technique, was found to be markedly en- 
hanced when this antigen was injected in conjunction with 
endotoxin. The quantities of antigen administered (6-30 mg) 
were sufficient to evoke measurable, but slight, response 
in control groups, while 0.005 mg of endotoxin provided a 
pronounced enhancing effect. The magnitude of antibody 
response over that of the controls varied with the number 
of injections, the dosage of antigen and endotoxin, and the 
route of administration, ranging from as little as 2-fold 
by the subcutaneous route to as much as 40-fold by the 
intravenous route. Antibody response of rabbits to intra- 
venous injection of diphtheria toxoid, plague capsular pro- 
tein, and bovine serum albumin also were investigated with 
essentially similar results. 

Factors affecting this enhancement were investigated 
with particular attention to alterations in the purified endo- 
toxin and the state of the host. Endotoxin subjected to cer- 
tain hydrolytic procedures resulting in marked reduction 
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in lethal, pyrogenic and antigenic activities, still retained 
enhancing action. In addition, the lipid recovered following 
hydrolysis was also active. Host susceptibility to endo- 
toxin as a requirement for the antibody-enhancing effect of 
this bacterial component was studied in experiments with 
mice and guinea pigs, species generally considered rela- 
tively refractory to endotoxin, and in rabbits rendered tol- 
erant to endotoxin by a series of daily injections of increas- 
ing doses of the lipopolysaccharide. In mice, antibody 
response to immunization with diphtheria toxoid was aug- 
mented by relatively high concentrations of endotoxin. On 
the other hand, no such enhancement was observed in 
guinea pigs. Rabbits rendered tolerant to endotoxin showed 
no evidence of enhancement of antibody response to oval- 
bumin when endotoxin was given with this protein. 

The frequent observation that rabbits injected intrave- 
nously with protein antigens and endotoxin showed demon- 
strable antibody at intervals of one and two weeks after 
immunization, while controls still retained antigen in the 
circulation, resulted in a quantitative study of the compara- 
tive rates of elimination of protein antigens from the circu- 
lation of endotoxin-treated animals and in normal animals. 
The former group exhibited a more rapid clearance of bo- 
vine albumin with the subsequent antibody response demon- 
strable earlier, and reaching a maximum of twice that 
shown by rabbits receiving the antigen alone. The rate of 
clearance of a radioactively labeled protein, radioiodinated 
human serum albumin, was unaffected by the injection of 
endotoxin 4 days after the protein. However, when endo- 
toxin was given in conjunction with this antigen, a marked 
acceleration of antigen clearance occurred after the 6th 
day. 

It was concluded on the basis of the data obtained, that 
the enhancement of antibody production by endotoxin proba- 
bly was mediated through a host factor concerned in the 
induction phase of antibody formation, and not through the 
antigen per se. 79 pages. $1.00. Mic 55-756 





CYTOLOGICAL STUDIES OF THE EFFECTS 
OF ENZYMES ON VEGETATIVE CELLS 
OF BACILLUS CEREUS 


(Publication No. 14,206) 


Norma Mary Keigler, Ph.D. 
University of Maryland, 1955 





Supervisor: Andrew G, Smith 


Because of its minute size and its envelopment in 
basophilic cytoplasm, knowledge of the chemical compo- 
sition and morphology of the bacterial nucleus has not 
equaled that of higher plants and animals. In recent years 
the morphological structure of the nucleus has been de- 
scribed and some of the organic constituents of the cell 
identified by chemical analysis. An attempt was made in 
this investigation to identify in situ some of the chemical 
components of the bacterial cell, especially of the nucleus. 
The chemical structure of Bacillus cereus was investigated 
by using the purified enzymes ribonuclease, deoxyribonu- 
clease, pepsin, and trypsin. Bacterial cells were subjected 
to the enzymes singly and in various combinations and per- 
mutations. The effects were observed by bright field and 








phase microscopy following safranin staining. Ribonucleic 
acid was found to be an important component of the cyto- 
plasm which causes a basophilia obscuring the nucleus. 
The bacterial nucleus was exposed to the action of the en- 
zymes by clearing the cytoplasm with acid hydrolysis or 
ribonuclease-pepsin treatment. Evidence is presented for 
the possible existence of a nuclear membrane and of bac- 
terial centrioles. Enzymes used singly did not destroy the 
structural integrity of the nucleus and only after repetitive 
sequences of ribonuclease-pepsin or deoxyribonuclease- 
pepsin was a great reduction in nuclear volume observed. 
The use of purified enzymes confirms the presence of 
deoxyribonucleic acid in the bacterial nucleus and strongly 
suggests the presence of ribonucleic acid and protein as 
well. These findings infer that the bacterial nucleus is of 
the same general composition as that of the nuclei of 
plants and animals and if similarity of composition may 
be accepted as an indication of probable function, they 
suggest further that the bacterial nucleus is analogous to 
the nuclei of other cells. 47 pages. $1.00. Mic 55-757 
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Alcoholic extracts of rat sarcoma were shown to pos- 
sess oncolytic and immunizing properties (Aptekman, 

P. M., Lewis, M. R., and King, H. D., J. Immunol. 52, 77, 
1946; Ibid. 63, 435, 1949). For this reason, investigations 
were initiated to determine whether these alcoholic tumor 
extracts differed chemically from extracts of normal mus- 
cle tissue similarly prepared. The early work (Seibert, 

F. B., et al., Growth 18, 1, 1954) revealed interesting dif- 
ferences in the gross chemical composition of the two 
types of extracts; however, the nitrogenous components 
were not then studied in detail. Therefore, the present 
studies were designed to compare the amino acid, peptide 
and protein content of the tumor and normal tissue extracts 
and to determine whether the extracts contained any mate- 
rial capable of antigenicity. 

Striking differences were found: for example, ammonia 
nitrogen was almost ten times and free amino nitrogen was 
twice as much in the tumor as in the normal tissue ex- 
tracts. The urea nitrogen was not significantly different in 
the two extracts, although it varied more in the tumor than 
in the normal tissue extracts. Increases in free amino 
nitrogen and changes in starch column chromatographic 
patterns indicated that both extracts contained some pro- 
tein and peptide. Nitrogen analyses for dialyzable and non- 
dialyzable nitrogen showed that the extracts did contain a 
small amount of protein nitrogen, although the dialyzable 
nitrogen accounted for the largest part of the total nitrogen 
of both extracts. However, the protein concentration, al- 
though small, was about six times as much in the sarcoma 
as in the normal tissue extract. 
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The results indicate that the proteins in the sarcoma 
extract and in a lymphoma extract, which was also studied, 
possess antigenic properties. Both paper electrophoresis 
experiments and immunological reactions with sera of rab- 
bits injected with these extracts showed that the proteins 
in the tumor and normal tissue extracts were different. 
The sarcoma extract contained three electrophoretically 
distinct components, all of which were found to react with 
antisera to the extract. The lymphoma extract, on the 
other hand, was found to have one electrophoretic compo- 
nent in common with the normal tissue extract, but also 
two components similar to those found in the sarcoma ex- 
tract. The lymphoma and sarcoma antisera showed cross 
reactions with their respective antigens. The production 
of antibodies to the tumor extracts in rabbits was variable. 
The extract of the normal muscle tissue did not react in 
the precipitin test with antisera to either tumor extract, 
and it did not produce antibodies when injected into rabbits. 
Evidence has been presented that this lack of antigenicity 
of the normal tissue extract may be due to the fact that the 
protein in the alcoholic extract is a small molecule. 

58 pages. $1.00. Mic 55-758 
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Divergent pathways of carbohydrate dissimulation have 
been described in Pseudomonas fluorescens A3.12. One 
pathway oxidizes glucose-6-phosphate to 6-phosphoglu- 
conate and to pentose phosphate, or alternatively splits 
the carbon chain of 6-phosphogluconate to form pyruvate 
and glyceraldehyde-3-phosphate. The other mechanism 
proceeds by oxidative steps from glucose to 2-ketogluconic 
acid. In the course of this investigation a connecting be- 
tween the two pathways, the enzyme gluconokinase, was 
demonstrated manometrically, spectrophotometrically and 
by the isolation and identification of the reaction product 
as 6-phosphogluconate. 

In addition, a new pathway for the degradation of 2-keto 
gluconate to approximately 2 moles of pyruvate has been 
shown. The initial reaction is a phophorylation of 2-keto- 
gluconate by a specific kinase induced by growth on glu- 
conate or its precursors glucose or gluconate. A prelimi- 
nary fractionation of 2-ketogluconokinase from sonic 
extracts of P. fluorescens has been developed resulting in 
a partial purification of 2-ketogluconokinase and allowing 
the accumulation of the phosphorylation reaction product. 
The phosphate ester was partially purified by column 
chromatography and identified by: (a) distinctive Rf and 
spray reactions on paper chromatograms, (b) organic 
phosphate content, (c) reducing power and (d) by semicar- 
bazone and quinoxolinol formation. Treatment of the ester 
with alkaline phosphatase yielded 2-ketogluconate. 2-keto- 
phosphogluconate was also converted to pyruvate. Under 
the same conditions 3-phosphoglycerate also yielded py- 
ruvate whereas glyceraldehyde-3-phosphate did not. 
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Toxic influenza B virus (embryo-produced, mouse-un- 
adapted) has been shown to present two characteristics in 
mouse lung, that of being able to multiply to a high infec- 
tious titer for embryos, and of being able to produce pul- 
monary consolidation. The lesion-producing capacity is 
formed in ovo, and the new virus which is formed in the 
lung is non-toxic for mice. 

Non-toxic virus produced in embryos also has the 
ability to multiply to a high infectious titer for embryos in 
mouse lung, and with the exception of being non-toxic is 
very little different from toxic virus. This lack of lesion 
production in mice is not due to a large amount of incom- 
plete or inactive virus which is present in the inoculum, 
nor is it due to the rate of virus reduplication in mice. 
Both viruses show the lag in growth reported by other 
authors. 

The toxic action of influenza B virus in mouse lung can 
be reduced by the use of a homologous virus inactivated by 
heating at 56 C for 30 minutes. This “blocking” virus 
shows a complete loss of infectivity and toxicity but retains 
its original hemagglutinin content, and can prevent lesion 
formation if injected at least twelve hours prior to the 
toxic virus. By the use of repeated doses of inactivated 
virus following an active toxic virus, multiplication of the 
virus in the lung can be prevented, but the lesions still 
appear at the original adsorption site of the virus, and do 
not spread. 

The toxic factor is produced in embryos mainly during 
the phase of rapid growth, and when the multiplication rate 
decreases, very little, if any, of this property is formed. 
In contrast, when a large undiluted inoculum of virus is 
used in embryos to form non-toxic virus, no rapid redupli- 
cation of particles takes place, and the toxic property is 
not formed. The amount of infective virus and not the 
hemagglutinin in the inoculum influences this characteristic 
of the progeny, and the amount of active virus needed is of 
the order of 10" fifty per cent embryo infectious doses. 

Preliminary experiments have shown that toxic virus is 
more stable at room temperature than non-toxic virus, and 
that inactivation of infectivity proceeds at a faster rate than 
toxicity. 62 pages. $1.00. Mic 55-760 
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CORYNEBACTERIUM DIPHTHERIAE. 


(Publication. No. 13,429) 


Theodore Sall, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Stuart Mudd 


Caryophanon latum is shown to contain large spherical 
bodies which are usually adjacent to the cross walls. 
These large bodies stain with the various metachromatic 
dyes, as well as with Janus green B. Smaller bodies are 
found along the periphery of the cell wall. These small 
bodies reduce the various tetrazolium salts as well as oxi- 
dize Nadi reagent. Nuclear structures usually appear 
equidistant to the cross walls and cell walls. 

The deposition of metaphosphate in the form of meta- 
chromatic granules in resting cells of Corynebacterium 
diphtheriae occurs in the presence of various oxidizable 
tricarboxylic acid cycle compounds. The addition of Kt 
and orthophosphate greatly enhance this deposition. Glu- 
cose, either alone or with Kt and orthophosphate does not 
lead to the formation of these metachromatic granules. 

Metachromatic cells in the presence of glucose, citrate 
and formate, as well as in the endogenous control, eventu- 
ally lost their metachromasy after 16 hours incubation. In 
the presence of fumarate and malate there occurred a con- 
stant increase in metachromasy; after 16 hours the index 
of metachromasy was doubled. 

Distribution studies of the phosphorus components of 
the metachromatic cells, before and after incubation in 
glucose and malate, indicate that in the presence of glu- 
cose, RNA-P increases at the expense of the metaphos- 
phate. In the presence of sodium malate, metaphosphate 
increased at the expense of the RNA-_P. 
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Streptococcus lactis is probably the most important 
starter organism used by the dairy industry. A thorough 
understanding of the physiology of this organism would 
help solve at least two important problems of the dairy in- 
dustry. The first is the loss of acid production in starter 
cultures, and the second is the long storage period required 
for the ripening of cheese. This investigation was under- 
taken in an effort to contribute to the elucidation of these 
two problems. 

The approach used was to determine whether S. lactis 











was capable of lactic acid dissimilation under certain con- 
ditions. If lactic acid were broken down, the degradation 
could result in a loss of acidity or the end products could 
be important in flavor production in dairy products. 

Enzymatic activity was determined manometrically in 
the Warburg apparatus. As it was difficult to produce ac- 
tively respiring cell suspensions, the major portion of this 
study concerned an investigation of the factors involved in 
the initiation of respiration in this organism. 

It was found that S. lactis suspensions began active res- 
piration (oxidizing some endogenous substrate) after an 
extended period of time in the Warburg. Supernatant buffer 
from the active cell suspensions was capable of activating 
freshly harvested cells. Evidently some substance(s) was 
being synthesized by the cells before they became active. 

An investigation was undertaken to determine the condi- 
tions required for the initiation of respiration in the cell 
suspensions. Some of the factors that were involved in 
producing cell suspensions with a short period of respira- 
tory inactivity were: age of the cells, glucose concentra- 
tion and pH of the medium used for cultivation, the method 
of carrying the cultures, and the concentration of the cell 
suspensions. 

The results obtained from this study indicate that S. 
lactis has two respiratory mechanisms; the first is utilized 
in the oxidation of glucose and ascorbic acid, the second in 
the oxidation of lactic acid and possibly some of the tricar- 
boxylic acid cycle intermediates. The second mechanism 
was inhibited by glucose and ascorbic acid oxidation and 
was stimulated by NaF. 111 pages. $1.39. Mic 55-762 
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Many workers have attempted to isolate type-specific 
material from the mycobacteria. The results of these in- 
vestigations indicated that type specificity was associated 
with the mycobacterial proteins. However, it was difficult 
to isolate the type-specific antigens, and inhibition and ad- 
sorption tests were necessary to detect the serologic differ- 
ences. 

Recently, antigenic similarities and differences among 
the various mycobacteria have been demonstrated by sensi- 
tizing erythrocytes with tuberculins or phenolic extracts of 
bacilli, and subsequently testing the treated red-cell sus- 
pensions with specific antisera. Although it is generally 
conceded that carbohydrates are adsorbed to the normal 
red cell, it is quite possible that trace protein determines 
the serologic specificity. 

In the present study, the adsorptive capacity of sheep 
erythrocytes was employed to investigate the relationships 
among the antigens in water or saline extracts of represent- 
ative mycobacteria and the antigens present in Old Tuber- 
culin (O.T.). In order to avoid denaturation or alteration 
of solubility, the cells were not defatted prior to extraction. 

The initial investigations of these extracts showed that 
the water extracts apparently contained the greatest quan- 
tity of cell-sensitizing material. Extracts contained both 
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specific and cross-reacting antigens. Adsorption and in- 
hibition tests were necessary to demonstrate the homolo- 
gous systems. , 

When the bacillary masses were repeatedly extracted 
with water, it was shown that late extracts of BCG demon- 
strated predominantly strain-specific antigens, while in 
similar extracts from M. phlei the ratio of strain-specific 
to cross-reacting antigens appeared to remain constant. 

The antigens in the aqueous extracts of BCG cells ap- 
parently were adsorbed at specific receptor sites on the 
erythrocytes, while in O.T. the various antigens appeared 
to compete for the erythrocyte receptor sites. This com- 
petition was attributed to the presence of degraded material 
in O.T. that was serologically nonreactive but still capable 
of being adsorbed to the red cell. 

Infrared absorption studies supported the conclusions 
of the serologic studies. 

The data was consistent with the premise that polysac- 
charide and polysaccharide-containing complexes are ad- 
sorbed by erythrocytes, and further suggested that the 
combination of the mild extraction procedure employed in 
the investigation and the specific adsorptive capacity of 
erythrocytes could be used to study the position of type 
specific and cross-reacting antigens in the mycobacteria. 

83 pages. $1.04. Mic 55-763 
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Young cells of Streptococcus faecalis 10C1, grown at 
pH 7.5 in the presence of yeast extract, have the ability to 
exchange formate with the pyruvate carboxyl when an un- 
known component in yeast extract is added to the reaction 
mixture. 

Charcoal adsorption of lipoic acid from yeast extract 
enabled the nature of the exchange reaction to be studied 
with minimal influence of the dismutative reaction. Condi- 
tions for the exchange reaction and the assay for the un- 
known component in yeast extract are presented and dis- 
cussed. 

A survey of biological sources for the unknown com- 
pound indicates the factor to be widespread, occurring in 
both plants and animals, possibly functioning, according 
to cellular absorption data, as a coenzyme. 

Although the factor is not identified, its chemical activ- 
ity and method of purification outline some of its general 
propertiés as indicative of a highly polar basic organic 
compound, sensitive to strong alkaline hydrolysis. Inhibi- 
tion data, starch column ionophoresis and ion exchange 
data are presented. 62 pages. $1.00. Mic 55-764 
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1. Crossing over in the X chromosome of Drosophila 
melanogaster has been studied in a number of situations 
in which the normal distribution and/or amount of hetero- 
chromatin carried on this chromosome has been altered. 
These experiments are based on the property of hetero- 
chromatin to play some part in the pairing of homologous 
chromosomes and to form non-homologous pairing asso- 
ciations. 

2. The effects of manipulating heterochromatin have 
been observed in females with normai or inverted sequence 
X chromosomes, in females heterozygous for X chromo- 
some inversions and in females with tandem metacentric 
compound X chromosomes. 

3. Some of the experiments involved FR1 heterochro- 
matin which includes heterochromatin (and fertility 











factors) of the YS arm and probably some X chromosome 
heterochromatin as well. The FR1 heterochromatin is 
located distal to y, on a normal sequence chromosome. 
No effect of FR1 heterochromatin on crossing over has 
been observed in heterozygotes of sc” and sc’ sc° chromo- 
somes with a normal X and the FR1 chromosome. The 
sc* sc® heterozygotes, however, show more crossing over 
than the sc®* heterozygotes. No effect of different amounts 
of distal heterochromatin on distal exchange has been ob- 
served in sc‘ and sc® homozygotes and in sc*/sc* sc’ 
heterozygotes. 

4. There is a decrease in exchange values for the 
distal regions of the X chromosome in homozygous FR1 
females, and probably a slight reduction in FRI heterozy- 
gotes. There is also a depression of crossing over when 
FR1 heterochromatin is added to the free end of the normal 
sequence arm of a tandem metacentric chromosome hetero- 
zygous for the dl-49 inversion. Several possible explana- 
tions for these reductions are given. 

). A significant increase in crossover values is ob- 
tained when the FR1 heterochromatin is added to a tandem 
metacentric chromosome heterozygous for the AB inver- 
sion. The increase is greatest in regions to the left of the 
AB inversion and appears to result from the pairing 
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attraction between the FRI tip and the heterochromatin 
adjacent to the centromere. This could facilitate euchro- 
matic pairing in this chromosome. 

6. Crossing over in tandem metacentrics heterozygous 
for the AB inversion, with and without the FR1 heterochro- 
matin is compared with the N/AB results. The similarities 
in crossing over indicate that the centromere effect is of 
secondary importance here or is effective only when both 
homologs are directly connected with it. 

7. An apparent intrachromosomal or compensatory 
effect on crossing over is observed in FR1/FR1 AB fe- 
males. Reduced exchange values for regions distal to the 
inversion are accompanied by significant increases in the 
proximal regions. 

8. No meiotic loss of the sc®-Y chromosome is found 
in XXY females carrying sc* sc° chromosomes. These 
results are compared with those of Sandler and Braver in 
which XXY females with normal X chromosomes show 
loss of the sc®-Y. 

9. The rates of secondary non-disjunction in sc* sc*/ 
sc* sc®/ sc®*Y and sc* sc®/ sc* AB sc®/sc*-Y females are 
compared with results of Cooper, and are compatible with 


his theory of secondary non-disjunction. 
241 pages. $3.01. Mic 55-765 























CHROMOSOME MAFPING IN SACCHAROMYCES 
(Publication No. 14,250) 


Donald Clair Hawthorne, Ph.D. 
University of Washington, 1955 


A report has been made on the incorporation of 45 
genes into fertile breeding stocks of Saccharomyces 
strains. An investigation of the linkage relationships of 
these genes resulted in the mapping of 21 genes on seven 
different chromosomes. In addition, three other genes 
were demonstrated to be linked, but could not be assigned 
to a particular chromosome. 

The use of linear asci for the determination of gene- 
centromere distance has been elaborated, and data on cen- 
tromere linkage for 35 genes have been presented. A 
mapping function which fully utilizes the information avail- 
able from tetrad analysis has been proposed for the calcu- 
lation of map distances between loci showing only a mod- 
erate degree of linkage. 88 pages. $1.10. Mic 55-766 


THE EFFECT OF CARP 
(CYPRINUS CARPIO) ON THE LIMNOLOGY OF 
CENTRAL MISSOURI FARM PONDS 


(Publication No. 14,609) 


Lawrence Joseph Hendricks, Ph.D. 
University of Missouri, 1955 





Supervisor: Robert S. Campbell 


The effects of carp on the limnology of central Missouri 
farm ponds were studied for a period of over 2 years. Ob- 
servations were made prior to and following carp introduc- 
tions. The staggering of carp stocking and the use of 





control ponds aided in confirming changes attributed to 
carp. Additional studies were made to find the relation- 
ship of certain observed phenomena to turbidity and sedi- 
ment disturbance. 

The most obvious effect of carp introduction upon pond 
limnology was the increase in turbidity. Other changes 
observed were considered to be largely the result of the 
increased turbidity. This increased turbidity resulted in 
lower average water temperatures and an increase in the 
frequency of abnormal temperature stratification. Specific 
resistance increased when turbidity increased. Light 
transmission decreased as turbidity increased; the red 
portion of the spectrum was transmitted more efficiently 
than the blue and violet. 

The degree of turbidity developed depended on the hard- 
ness of the water which in turn seemed to be modified by 
the previous history of the ponds with regard to fertiliza- 
tion with CaSO, filled commercial fertilizers and ground 
limestone. Turbidity had seasonal fluctuations dependent 
apparently on the activity of the carp as influenced by tem- 
perature. Turbidities were highest in the spring and fall 
and lowest during the hottest part of the summer and the 
coldest part of the winter. 

Hydrogen ion concentration tended to be higher; dis- 
solved carbon dioxide concentration higher; dissolved oxy- 
gen lower; and total alkalinity lower in the carp ponds. 
Immediately following a heavy stocking of carp (about 700 
pounds per acre) of mixed sizes, turbidity, specific resist- 
ance, hydrogen ion concentration and dissolved carbon 
dioxide increased and dissolved oxygen decreased. Mechan- 
ical disturbance of the bottom sediments produced similar 
results indicating that the roiling of the sediments was re- 
sponsible for the changes. 

Stands of submerged and floating leaved aquatic plants 
were thinned or eliminated by the rooting activities of the 
carp and the increased turbidity. Benthos was impover- 
ished during the winter months and probably during the 
balance of the year. Mollusks (Pisidium and Musculium) 
and immature forms of mayflies, dragonflies, damselflies, 
and certain other insect larvae disappeared following carp 
stocking and did not reappear until after carp removal. In 
the 3 weeks following carp stocking the benthos was re- 
duced in numbers about 50 per cent. Non-random distribu- 
tion of benthos existed, particularly in the littoral zone, 
and was probably a result of the poor development of bot- 
tom sediments. Phytoplankton of the turbid carp ponds 
was predominantly of flagellated forms; was conspicuous 
because of the large number of genera usually present, and 
because of the abundance of nannoplankton. The zooplank- 
ton was poor in cladocerans but rotifers were well repre- 
sented in numbers and in genera. The compensation point 
depth decreased with increasing turbidity, being at about 
10 inches for Haematococcus lacustris in water of 800 
p.p.m. turbidity and at 4.5 feet in water of 100 p.p.m. tur- 
bidity. Chlorophyll concentrations were found to be unusu- 
ally high in turbid waters with values of about 100 p.p.m. 
recorded on 2 occasions. It was suggested that the in- 
creased chlorophyll concentration and the predominance of 
small-sized and flagellated forms was a response to 
poorer light conditions. 

Bass and bluegill generally declined in condition and in 
numbers in the carp ponds, with the greatest changes occur- 
ring in the most turbid carp ponds. Spawning was success- 
ful in the least turbid carp ponds but unsuccessful in the 
very turbid ponds. 246 pages. $3.08. Mic 55-767 
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STUDIES ON THE SPAWNING BIOLOGY OF 
THE RED SALMON, ONCORHYNCHUS NERKA 
(WALBAUM) IN BRISTOL BAY, ALASKA, WITH 
SPECIAL REFERENCE TO THE EFFECT OF 
ALTERED SEX RATIOS 


(Publication No. 12,998) 


Ole Alfred Mathisen, Ph.D. 
University of Washington, 1955 


The commercial fishery for red salmon, Oncorhynchus 
nerka (Walbaum) in Bristol Bay, Alaska, uses gill nets of 
five-and-one-half-inch mesh. This is very selective of 
sex and size. In certain years twice as many females es- 
cape to the spawning grounds as males. The present study 
concerns itself with the effect of this disturbed sex ratio 
upon reproduction. 

Males and females were confined in specially con- 
structed large pens after their arrival on their spawning 
beds. The sex ratios in these pens varied from equality 
to thirty females and one male. The individuals were iden- 
tified for study by different combinations of colored tags. 
Their movements were plotted from a rectangular grid 
System made of cords extending across the pens. 

About six weeks after being spawned in these pens, the 
eggs were recovered from the gravel by the use of a suc- 
tion pump, and the percentage dead was ascertained for the 
individual redds and for the single egg pockets within each 
redd. The egg mortality found in adjacent naturally 
spawned redds served for comparison. 

In two streams with about the same number of males 
and females, 15 and 25 percent of the total escapements 
were tagged and studied to elucidate the normal spawning 
behavior. 

Pens with a ratio of 15 females per male had an aver- 
age of 5 percent more dead eggs than in the adjacent natu- 
ral redds. However, this additional pen mortality was not 











directly associated with the sex ratio but was traced back 
to the presence of one, or a few, unfertilized egg pockets 
which resulted from incomplete coverage by the males 
whose normal relationship to the females and their redds 
was disturbed. A comparison of the behavior of the spawn- 
ing fish in the experimental pens, with their altered sex 
ratios, and on the undisturbed spawning beds substantiated 
this. 

It was clearly demonstrated that after having selected 
a redd site the females remained there whether a male was 
present or not. 

The male’s behavior was modified by the sex ratio. If 
the sexes were present in approximately the same number 
the majority of the males attended the same female during 
the period of actual egg deposition before they associated 
with another female. But a small fraction was constantly 
on the move and engaged in fights with the stationary 
males in attempts to take their females. The size and 
vigor of the males decided the outcome. The demonstrated 
biological male surplus represented a safety factor which 
insured fertilization of all the available eggs. 

In pens with a large female surplus there was no fight- 
ing. The males left their partners shortly after each 
spawning act and associated with a new female until she 
had deposited one egg pocket. This successive polygyny 
was displayed as long as there was a high ratio of un- 
spawned or partly spent females to males. The spawning 
frequency of the latter group was governed by the availa- 
bility of females ready to spawn, and was interrupted 
only by short resting periods. 

Unattended females delayed the commencement of their 
spawning as long as ten days before they deposited unferti- 
lized egg pockets, and the length of their spawning period 
in such a case was doubled. 

The biological male surplus found present on the natu- 
ral spawning beds could be made a part of the catch. 

317 pages. $3.96. Mic 55-768 
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MEGASPOROGENESIS AND 
MEGAGAMETOGENESIS IN CERTAIN 
SPECIES OF THE HAMAMELIDACEAE 


(Publication No. 13,833) 


Franklin Ford Flint, Ph.D. 
University of Virginia, 1955 


The species of the Hamamelidaceae which are indige- 
nous to Virginia are included in this investigation. They 
are Hamamelis virginiana L., Fothergilla gardeni Murr., 
F. major Lodd, and Liquidambar styraciflua L. The young 
ovules were fixed in Formalin-Acetic-Alcohol, Randolph’s 
modification of Navashin’s or Petrunkevitsch’s fluid, de- 
hydrated with tertiary butyl alcohol, embedded in tissue- 
mat, sectioned at 10-30 microns in thickness, and stained 
with Harris’ Hematoxylin, Saffranin O, and Fast Green 
FCF. 

A comparison of megasporogenesis in the species 











studied shows several interesting variations of develop- 
ment. In H. virginiana, F. gardeni, and F. major the mega- 
spore mother cell is first recognizable asa large cell lo- 
cated beneath 4-5 nucellar cell layers, whereas in L. 
styraciflua this cell is located beneath 7-9 nucellar cell 











layers. There are often as many as 95 large cells which 
appear identical to megaspore mother cells in an ovule of 
L. styraciflua. The functional megaspore mother cell is 





ascertained at meiosis for it is the only one of these large 


cells which goes through this process. No cells of this 
kind were seen in H. virginiana, F. gardeni or F. major. 

In H. virginiana and L. styraciflua the dyad cells are ap- 
proximately the same size while in F. gardeni and F. 
major the chalazal dyad cell is frequently larger. A linear 











tetrad of megaspores is formed in H. virginiana, F. gar- 
deni, and F. major. This is not true for L. styraciflua as 
here only the chalazal dyad cell undergoes Meiosis II and 
a linear triad of cells is formed. The micropylar dyad 
cell was never seen to divide and soon disintegrated. 
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A comparison of megagametogenesis in the species 
studied shows other interesting variations of development. 
The chalazal megaspore forms a megagametophyte in each 
of the species studied and in L. styraciflua, F. gardeni, 
and F. major is the only megaspore which functions. In 
H. virginiana 2, 3, or all 4 of the megaspores occasionally 
function to form rudimentary megagametophytes, none of 
which were seen to develop beyond the 4-nucleated stage. 
Two small, lateral vacuoles form at the 2-nucleated stage 
in F. gardeni, F. major, and L. styraciflua which soon 
coalesce to form a large central vacuole that pushes a sin- 
gle nucleus to either end of the megagametophyte. In the 
ovule of H. virginiana only one lateral vacuole is formed 
which enlarges and extends across the center of the cell 
and pushes one nucleus to either end. Small, ephemeral 
vacuoles were also seen in H. virginiana but not in the 
other species studied. In H. virginiana, F. major, and F. 
gardeni the polar nuclei migrate to the center of the mega 
gametophyte before the formation of the egg cell, whereas 
in L. styraciflua the egg apparatus is complete before mi- 
gration of the polar nuclei. The egg nucleus of F. gardeni 
and F. major is somewhat larger than the synergid nuclei 
at the time of formation of the egg apparatus whereas in 
L. styraciflua the egg apparatus has been formed for some 
time before the egg nucleus becomes appreciably larger 
than the synergid nuclei. Antipodal cells occur in L. styra- 
ciflua, F. major, and F. gardeni but the antipodal nuclei 
degenerate without the formation of antipodal cells in H. 
virginiana. The mature megagametophyte in each of the 
species studied corresponds generally to the Polygonum 
type. 

There are 3 unusual phases of development which have 
been described in this investigation, (1) the initiation of 
more than one megagametophyte within a single ovule in 
H. virginiana, (2) the formation of several large cells 
which appear to be megaspore mother cells in L. styra- 
ciflua, and (3) the failure of the micropylar dyad cell to 
divide in L. styraciflua. 59 pages. $1.00. Mic 55-769 




































































STUDIES IN THE GASTEROMYCETES 
(Publication No. 14,109) 


Jasper Henry B. Garner, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor G. W. Martin 


The Gasteromycetes are a heterogeneous assemblage 
of higher Basidiomycetes in which the spores are formed 
in a closed basidiocarp. The classification of these fungi 
and their position in the over-all mycological picture has 
long been a question of debate. This work is an attempt to 
add to the knowledge of the group. 

The dissertation is divided into three parts. Part I, 
which is divided into three sections, deals with the history 
of the classification of the group. The first section con- 
siders the early systems of classification from Micheli to 
Morgan, the second, systems from Fischer, 1900, to the 
present and the third portion discusses the current views 
on the relationships of the Gasteromycetes. Part IT men- 
tions changes in the nomenclature of the Iowa species of 
Gasteromycetes which have been necessitated by the 





recent studies of Persoon’s herbarium. Part III deals 
with the identification of the gasteromycetous fungi col- 
lected in Panama and Costa Rica in 1935, 1937 and 1945 
by G. W. Martin and in 1952 by A. L. Welden and G. W. 
Martin. 163 pages. $2.04. Mic 55-770 


A TAXONOMIC REVISION OF 
THE GENUS ALISMA [DILL.] L. 


(Publication No. 12,752) 


Albert James Hendricks, Ph.D. 
The University of Nebraska, 1955 





Adviser: John F. Davidson 


In the past, taxonomists have encountered many prob- 
lems in phylogeny that center around the “primitive” taxa 
in the monocotyledons. The possibility exists that, if 
these taxa were to be properly depicted in the light of mod- 
ern methods, the solution might eventually be found to such 
questions as the origin of the monocotyledons and the rela- 
tionship of the monocotyledons to the dicotyledons. 

Some botanists have considered the genus Alisma (Dill.) 
L. to be one of these “primitive” taxa. Because of this and 
because of certain favorable morphological and physiologi- 
cal features, Alisma was selected as the genus to be studied 
in this investigation. The objectives of this revision were 
to delimit and portray the inter-relationships of the taxa 
within Alisma. 

From the literature the original description of the genus 
was obtained, as well as the published diagnoses of Alisma 
species as listed in the Index Kewensis and the Gray Her- 
barium Catalogue. All of the infra-generic names were 
subsequently either listed as synonyms of the taxa depicted 
in this revision, or were accepted as valid specific or 
varietal names. 

Almost all of the living plants observed were collected 
in Nebraska. These were checked for time of initial 
growth from corms and seeds, for changes during growth, 
for time of flowering, and for the length of their growing 
season. 

Also, over twenty-yive hundred specimens of Alisma 
were borrowed from several herbaria in the United States 
and Canada. Eventually, each of these specimens was an- 
notated in accordance with this study. 

Examination of these plants indicated that at least two 
distinctive Alisma populations were to be found throughout 
the United States and Canada. To determine some aspects 
of the relationship of these taxa to each other, techniques 
from many fields of botany were drawn upon. These tech- 
niques included the use of the hybrid index, based on mor- 
phological characters, to test for possible hybridization; 
transplanting to test for environmental modifications; sero- 
logical analysis of corms from plants of the two taxa; and, 
determination of the geographical distribution of the two 
populations. 

Eventually enough character differences between the 
two populations were obtained to allow for their placement 
in a nomenclatural category. They received the species 
names of A. plantago-aquatica L. and A. gramineum Gmel. 
Three varieties were delimited in the former species, and 
two in the latter. These are: 
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A. plantago-aquatica L. var. michaletii (Aschers. & 
Graebner) Buchenau, common in the United States and 
Canada, and throughout Europe. 

_ A, plantago-aquatica L. var. parviflorum (Pursh) 
Torrey, found only in the southeastern United States. 

A. plantago-aquatica L. var. americanum J. A. Schultes 
& Schult., wide-spread throughout the United States, and in 
eastern China and Japan. 

A. gramineum Gmel. var. graminifolia (Wahlenburg) 
comb. nov., found in the northeastern United States and 
Canada; and in Europe principally in the Scandinavian 
countries. 

A. gramineum Gmel. var. angustissimum (D. C.) comb. 
nov., ordinarily found only in North America from North 
Dakota to Quebec. 

Study of the herbarium specimens from Europe and 
Asia grought into view two more quite different populations. 
These were examined much as the foregoing ones had been, 
and were delimited as the following species: 

A. lanceolatum With., found principally in southern 
Europe, north Africa, and Asia Minor. 

A. canaliculatum A. Br. & Bouche, found principally in 
Japan and in neighboring island groups. 

133 pages. $1.66. Mic 55-771 






































ECOLOGICAL LIFE-HISTORY OF 
LONICERA JAPONICA THUNB. 


(Publication No. 15,076) 


Anna D. Leatherman, Ph.D. 
The University of Tennessee, 1955 





The objectives were: first, to study the distribution, 
recognized variation, and economic importance of Lonicera 
japonica Thunb. (Japanese honeysuckle) in the United 
States; and second, to study the ecological life-history of 
this woody vine. Data were secured by writing to botanists, 
by reviewing the literature, and by making a series of field 
and greenhouse observations and measurements. 

Honeysuckle is a prized ornamental in areas where it 
does not escape, but is a widespread and serious weed in 
southeastern United States. Its usefulness as cover and 
as a source of food for certain mammals and game birds 
is recognized in wildlife management. It has been widely 
planted as a means of erosion control, especially on road- 
side banks. However, its popularity for such uses is de- 
creasing due to recognition of its potential weediness. It 
is a minor honey source, and is locally utilized in basket- 
making. 

Honeysuckle has become established principally in dis- 
turbed areas and is widespread through most of the Decid- 
uous Forest and Southeastern Evergreen Forest regions. 
It has become naturalized chiefly south of the 30° January 
isotherm and within the 40 in. mean annual precipitation 
limit. Aerial portions of honeysuckle frequently freeze 
back in the northern part of its range and thus prevent the 
species from becoming weedy. However, in southeastern 
United States, honeysuckle is usually evergreen, with 
freezing back of the stems occurring only occasionally. 

It grows On many types of soils but spreads most rapidly 
on well-drained forest soils. 

The embryo enters a state of dormancy immediately 
following its formation. Dormancy may be broken by 











stratification for sixty days in moist sphagnum in a tem- 
perature range between 43 and 46° F. The seeds, mostly 
disseminated by birds, normally germinate during the 
spring following their dispersal. 

The greatest dry weight increase in photosynthesis 
measurements occurred in full sunlight, with the lowest 
increase in 5 per cent of full sunlight. 

Stem elongation in the spring season has been reported 
to begin in a temperature range between 34 and 48° F. 
Honeysuckle spreads vegetatively by layering and thus 
forms extensive low colonies. The oldest stems may at- 
tain a size up to 18 cm. in diameter. Since typically they 
do not support much of the weight of the plant, they are not 
as subject to mechanical breakage as are the stems of 
tree species. When this circumstance is combined with 
the abundant layering, the vines have an almost indeter- 
minate life span. 

The fibrous root system is usually shallow, typically 
growing to a depth between 15 and 30 cm. in moist soil. 
Branch roots may extend laterally for a distance of 2.5 m. 
The extensive root system, which may attain a depth of 1 
m. in drier soils, is an important factor in the drought re- 
sistance of the species and its survival on certain sites. 

Flowers expand when the length of day is from twelve 
to fifteen hours, and photoperiod does not appear to be a 
critical factor in flower bud initiation. The chief pollinat- 
ing agents are hummingbirds and insects in the orders 
HYMENOPTERA, LEPIDOPTERA, and DIPTERA. Matur- 
ation of the berries occurs during the short days of Septem- 
ber to December. 

Stems and leaves may be killed by fire and herbicides, 
but sprouting frequently occurs from underground parts. 
Some insects and disease-producing organisms attack 
honeysuckle, but have apparently not seriously limited its 
spread in southeastern United States. Honeysuckle can be 
controlled if the land is useful for agriculture, but no prac- 
tical method has been found to eradicate this vine in large 
areas Of low-value land. 106 pages. $1.33. Mic 55-772 


A VEGETATION AND SOIL CHRONOSEQUENCE 
ON THE MESABI IRON RANGE 
SPOIL BANKS, MINNESOTA 


(Publication No. 13,788) 


Gilbert Arthur Leisman, Ph.D. 
University of Minnesota, 1955 


A study of plant and soil development on the Mesabi 
iron range stripping and lean ore spoil banks was made 
during 1952 and 1953. The age of the oldest stripping bank 
was 51 years, while the age of the oldest lean ore bank was 
31 years. The plant succession on the stripping banks usu- 
ally led to an aspen-balsam poplar woodland community 
with numerous herbaceous weeds forming the ground cover. 
A few of the older banks, however, exhibited a grassland 
vegetation with only scattered trees. It is probable that 
poor seed crop years or lack of available moisture in the 
five to ten year period following deposition of the bank 
were the critical factors in bringing about this type of suc- 
cession. Aspen and balsam poplar were the important pi- 
oneer species on lean ore banks also, but were very sus- 
ceptible to insect and fungal attack and frequently deformed 
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and stunted. The herbaceous ground cover was extremely 
sparse and patchy. Growth rates of aspen and balsam pop- 
lar were low on both substrates with the lowest growth 
rates being attained on the coarse lean ore sites. It is 
probable that the very coarse texture of the lean ore sub- 
strate was the limiting factor in growth rates of these 
species. 

Soil horizon development and changes in pH, organic 
carbon content, and total nitrogen content were ascertained 
on the stripping spoil banks. The carbon-nitrogen ratio de- 
creased in the first twenty years to values of 12 to 13, 
probably due to the high incidence of nitrogen-fixing leg- 
umes in the ground cover. 

Fertilizer experiments indicated that available nitrogen, 
phosphorus, and potassium were low in both substrates. 
Improvement in site quality can be expected on the strip- 
ping sites, however, because of the high incidence of 
ground cover vegetation, especially nitrogen-fixing leg- 
umes. Little improvement, other than by incorporation of 
the leaf litter in the surface, can be expected on lean ore 
sites within 50 years because of the sparsity of herbaceous 
ground cover and the resistance of the lean ore particles 
to weathering. 

A study of balsam poplar clones formed by root sucker 
production indicated a very rapid rate of clonal expansion 
with a pronounced greater extension of the clone in a south- 
erly direction. This is probably due to the greater amount 
of solar insolation received on the southern edge of the 
clone. The rapid rate of clonal development indicates that 
only a small number of initial seedling establishments are 
necessary on a newly formed spoil bank to eventually pro- 
duce a complete poplar cover. Growth rates of the clonal 
members were remarkably constant in spite of the differ- 
ences in direction of expansion and amount of shade. Inter- 
change of growth materials through the interconnecting 
root system of the clone probably accounted for this uni- 
formity in growth rates. 134 pages. $1.68. Mic 55-773 


EFFECTS OF ZIRAM 
(ZINC DIMETHYLDITHIOCARBAMATE) ON THE 
METABOLISM AND GROWTH OF FUNGI 


(Publication No. 14,212) 


Norton Little Marshall, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Carroll E. Cox 


A comparison was made of the effects of ziram on the 
respiration of growing and non-growing conidia of Fusa- 
rium roseum Lk. Growirg and non-growing conidia do 
not differ markedly in their sensitivity to lower concentra- 
tions of ziram. At higher concentrations of ziram, nitro- 
gen is apparently not utilized since the rates of respiration 
are essentially the same whether or not nitrogen is sup- 
plied. The effects of ziram on growth of F. roseum appear 
to be the result of the inhibition of glucose respiration, 
although the possibility of an effect on another system is 
not excluded. Glycolysis and aerobic pyruvate utilization 
are both inhibited. 

Citric, a-ketoglutaric, succinic, fumaric, malic, ox- 
aloacetic, and pyruvic acids were identified in extracts of 





F, roseum by paper chromatography. With both F. roseum 
and Saccharomyces pastorianus Hansen, treatment of the 
fungus with ziram resulted in the accumulation of a-keto- 
glutaric acid. 

Dithiocarbamate fungicides have been found by other 
workers in some cases to give dosage-toxicity curves 
which have two maxima, i.e., within a certain range of con- 
centrations a greater concentration of fungicide is less 
toxic than a lower concentration. Growth measurements 
of S. pastorianus showed such a two-phase inhibition by 
ziram. Added a-ketoglutaric acid alleviated the first 
phase of this inhibition. Glutathione extended this reversal 
of toxicity when used in combination with a-ketoglutaric 
acid, but glutathione by itself had very little effect on the 
inhibition of growth by low concentrations of fungicide. It 
seems that the protection by glutathione of a second, prob- 
ably sulfhydryl-containing enzyme is only revealed after 
the first inhibition has been lifted. 

The following modification of Sijpesteyn and Van Der 
Kerk’s theory is suggested. It appears that principally 
two enzymes of different sensitivity to ziram are involved. 
The primary inhibition is the one which can be alleviated 
by a-ketoglutarate. At higher concentrations of ziram a 
second enzyme is inhibited, resulting in the accumulation 
of a-ketoglutarate. Thus, the initial block is lifted by in- 
creasing the fungicide concentration. At still higher con- 
centrations the blocking of a-ketoglutarate utilization 
itself becomes limiting, and growth is again reduced. 

32 pages. $1.00. Mic 55-774 














PSILOCYBE MUTANS SP. NOV.: 
MORPHOLOGY AND VARIATION 


(Publication No. 12,615) 


Kent Howell McKnight, Ph.D. 
University of Michigan, 1955 


P. mutans is described and placed in the Strophariaceae 
beside P. coprophila. Its natural substrate is cow dung, 
but it grows and fruits readily on artificial media. Great 
morphological variation was observed on fruiting bodies 
produced in culture. A study of this variation, along with 
the general life history of the fungus, was undertaken be- 
cause it promised to shed new light on the relationship of 
the gasteromycetes and agaricales. 

The life cycle of Psilocybe mutans conforms with that 
commonly found among heterothallic hymenomycetes. Mat- 
ings of twenty-two single spores in all combinations showed 
that the sexual behavior was tetrapolar. The percentage of 
spore germination was so low that is was necessary to post- 
pone certain investigations, such as those involving detailed 
analysis of the genetics of the organism. Freezing the 
spores, and treatment with an aqueous solution of hemo- 
globin were found to increase the germination rate appre- 
ciably but not sufficiently for all phases of the work. No 
significant increase was obtained by treating the spores 
with various chemicals. 

Gymnocarpous, hemiangiocarpous and angiocarpous 
fructifications are all produced in culture. Cultures grown 
in the presence of light produced more agaricoid fructifica- 
tions and fewer gasteroid fructifications than those grown 
in darkness. Cultures grown in total darkness produced 
gasteroid and other anomalous forms but no agaricoid 
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fructifications. Both agaricoid and gasteroid fructifications 
were produced in cultures grown in 25 and 50 foot candles 
of light, but no gasteroid fruiting bodies were produced in 
cultures which received more than 50 foot candles. It is 
concluded that light provides a morphogenic stimulus nec- 
essary for the production of agaricoid carpophores. 

The hemiangiocarpous fruitbodies, which are consid- 
ered as “normal,” place the fungus in the genus Psilocybe. 
The angiocarpous (gasteroid) fructifications are significant 
because they are similar to those found in the genus Seco- 
tium (sensu lato) of the Gasteromycetes, andthusa 
“bridge” between the Strophariaceae and the gasteromy- 
cetes, such as those known for other groups (Thaxtero- 
gaster-Cortinarius, for instance) is demonstrated. Matings 
of single spore isolates from both types have consistently 
shown that both are interfertile, and that from any success- 
ful mating various morphological types of fruitbody may 
result. Inbreeding of the progeny of agaricoid fruiting 
bodies for 14 generations failed to produce a pure strain 
for this character. The development of fruitbodies pre- 
sumed to be gasteroid show “lacunar,” “coralloid” and 
“unipileate” patterns. 

This is the first time a connection to the gasteromycetes 
has been shown to occur within a single species. Since 
Psilocybe mutans produces carpophores characteristic of 
a well-defined group of hymenomycetes, and since no re- 
lated species are known among the gasteromycetes, it is 
concluded that the manner of fruiting of P. mutans supports 
the theory that certain gasteromycetes probably evolved 
by reduction from the Agaricales. It is possible also, that 
certain species of the Secotiaceae in the gasteromycetes 
represent teratological forms of species of the Agaricaceae. 

A true albino mutant was isolated from cultures of 
otherwise typical P. mutans. It possessed hyaline spores 
as well as colorless fruitbodies. Both show the same 
range of morphological variation, the same pattern of sex- 
uality and are mutually compatible. Both colored and al- 
bino fructifications were obtained in matings of the off- 
spring from crosses. 101 pages. $1.26. Mic 55-775 


























STUDIES ON TROPICAL FUNGI IMPERFECTI 
(Publication No. 14,131) 


Everett Franklin Morris, Ph.D. 

State University of Iowa, 1955 
Chairman: Professor G. W. Martin 

Twenty-nine species of hyphomycetes are listed as 

isolates from materials collected in the Republic of Pan- 
ama and the Panama Canal Zone. The materials consisted 
of fragments of palm leaves, angiospermous wood and a 
termite nest which were placed into moist chambers. In 
many of the species isolated, conidial development was de- 
scribed and illustrated. Conidial development was studied 
in microculture slides. In the course of study two new 
genera, Umbellula and Schizotrichella, two new species, 
Schizotrichella lunata and Neottiosporella radicata, were 
described and one new combination, Umbellula terrestris, 
was proposed. 87 pages. $1.09. Mic 55-776 




















STUDIES OF SOME EFFECTS OF 
HERBICIDES ON COTTON 


(Publication No. 14,074) 


Wilbert Charles Normand, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Walter K. Porter, Jr. 


Four field tests and two greenhouse tests were con- 
ducted in an effort to determine whether or not cotton vari- 
eties react differently in their response to pre-emergence 
herbicides. Thirteen varieties of cotton were planted in 
the tests: D.P.L.-15, D.P.L.-9183, D.P.L.-8389, D.P.L.- 
Fox, Empire, Stoneville 5A, Stoneville 2B, Miller, Delfos 
9169, Bobshaw, Coker Wilt Resistant, Coker Staple, and 
Louisiana 33. These varieties were treated with alkanol 
amine salts of dinitro-ortho-secondary-butyl-phenol 
(DNOSBP), isopropyl-N-(3-chlorophenyl) carbamate (CIPC), 
3(p-chlorophenyl)-1, 1-dimethyl urea (CMU), and 3(3, 4- 
dichlorophenyl)-1, 1-dimethyl urea (Karmex D). No differ- 
ential response of any of the varieties receiving any of the 
treatments was noted. It is possible that small differences 
actually did exist, but testing procedures for measuring 
such differences would be impractical to employ. 

The effect of CMU on some physiological processes of 
cotton plants was determined. Respiration appeared to be 
unaffected at any period following treatment of cotton with 
CMU. Chlorophyll content was found to be reduced by 33 
per cent in CMU-treated plants, but was qualitatively un- 
changed. Extracts from the leaves of CMU-treated plants 
were found to be more toxic toward oats than similar ex- 
tracts from untreated plants, but less toxic than a 10 mg./1. 
solution of CMU. The herbicide is apparently transported 
with the transpiration stream in the xylem of plants and 
not translocated with synthates. It was observed that im- 
mersion of leaves or petioles in solutions of CMU or the 
placement of a CMU-lanolin paste on the leaves did not 
result in evidence of transport of the material to other 
parts of the plant. When the paste was applied to the stems, 
evidence was obtained that the herbicide moves acropetally 
within the plant, and if it were applied to a severed termi- 
nal, basipetal movement seemed to result. Entry of the 
material into leaves was more rapid if application were 
made to the lower surface of the leaf than if the upper sur- 
face were treated. When the paste was applied to the 
stems or terminals of mature plants, callus tissue formed 
at the point of application in every case, and when applica- 
tion was to seedlings, such tissue formed in half the treat- 
ments. In mature plants callus formation was accompanied 
by malformations of leaves expanding subsequent to treat- 
ment when new growth appeared. In tests in which sections 
from CMU-treated and untreated plants were incubated 
with indoleacetic acid, there was no observable difference 
in their reaction. 91 pages. $1.14. Mic 55-777 
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THE CONTROL OF WEEDS AND BRUSH 
IN LOUISIANA PASTURES WITH HERBICIDES 


(Publication No. 14,077) 


Lionel Howell Prescott, Ph.D. 
Louisiana State University, 1955 


Supervisor: Dr. S.J. P. Chilton 


During the past few years 2,4-dichlorophenoxyacetic 
acid (2,4-D) and a similar compound 2,4,5-trichlorophenox- 
yacetic acid (2,4,5-T) have been used to control unwanted 
weeds and woody plants in non-cultivated land. In some 
instances these materials were not always effective. 

In this research various formulations of 2,4-D, 2,4,5-T 
and other herbicides were evaluated in different oil, water, 
and oil and water emulsion carriers as to their effect on 
trees, brush and miscellaneous weeds in pastures. 

Herbicidal applications to trees were made as both dor- 
mant and summer basal sprays to mixed species, and dog- 
wood trees. A summer basal spray application of 2,4,5-T 
with an oil carrier was found to be most effective. 

Chickasaw rose (Rosa bracteata) is a serious pasture 
problem in some areas of Louisiana. It takes up valuable 
grazing area and competes with the desirable pasture 
plants. The response of chickasaw rose to applications of 
different herbicides and carriers was observed. Oils were 
not effective as carriers for 2,4-D, and as the quantity of 
oil in an emulsion increased, the amount of control de- 
creased. Applications of 2,4-D resulted in better control 
than comparable applications of 2,4,5-T. The triethan- 
oleamine salt of 2,4-dichlorophenoxyacetic acid (amine 
2,4-D) when applied to chickasaw roses in a 10 percent 
kerosene and water emulsion gave the highest degree of 
control. 

Palmetto (Sabal minor) is abundant in southern Louisi- 
ana. It interferes with pasture cultural practices and 
greatly reduces grazing areas. The response of these 
plants to applications of different herbicides and carriers 
was studied. When 2,4-D and 2,4,5-T were applied in 
water as a carrier the plants were slightly injured but soon 
recovered. Oil and water emulsions were effective as car- 
riers for 2,4,5-T but their activity was slow, requiring 
from 18 months to 2 years to become effective. The use 
of four pounds of 2,4,5-T in 100 gallons of varsol was the 
most effective treatment. In four to six weeks after this 
application the palmetto plants died. 

A common winter weed in Louisiana is dock (Rumex 
crispus). This plant is not eaten by cattle and, if it is not 
properly controlled, will spread throughout the pasture, 
taking up space and crowding out valuable pasture plants. 
This plant was controlled most effectively with 3/4 to 1 
pound of 2,4-D per acre. When large plots were sprayed 
for the effect of herbicides on miscellaneous weeds the 
3/4, 1 and 1 1/2 pounds of amine 2,4-D was the most effec- 
tive. Other materials used in the tests were not effective 
at the rates used. The effect of herbicides on pasture 
plants was studied by taking four samples at monthly inter- 
vals for four months after the herbicides were applied. At 
the end of this period the greatest weights were from the 
plots treated with the 3/4 and 1 pound per acre rates. The 
weights of samples taken from plots treated with 1 1/2 
pounds of herbicide remained constant over the check pe- 
riod, while corresponding data from the other treatments 














and the check showed a continuous decrease during the 
period. 

The control of vegetation in fence rows was carried 
out in three phases: these were the use of large plots with 
different phenoxy compounds, and two small plot tests 
using soil sterilization materials and Esso experimental 
oils either alone or fortified with 2,4-D. The combination 
of 2,4-D and 2,4,5-T was the most effective of the large 
plot treatments. Materials and rates used in the soil ster- 
ilization plots were effective for four months or longer. 
Experimental oils were more effective when fortified with 
2,4-D than when used alone. 

102 pages. $1.28. Mic 55-778 


THE ROLE OF ANTIBIOSIS IN 
THE ECOLOGY OF FRESH-WATER ALGAE 


(Publication No. 14,620) 


Vernon Willard Proctor, Ph.D. 
University of Missouri, 1955 


Supervisor: Clair L. Kucera 


An intensive study was made of the growth of the motile 
green alga, Haematococcus pluvialis, in laboratory cul- 
tures. The study disclosed that the resting or dormant 
stage in the life history of Haematococcus resulted from 
the accumulation of an unknown growth-regulating sub- 
stance in the medium. The growth-regulating substance, 
which was produced by the alga itself, inhibited the growth 
of motile Haematococcus cells. The substance was pro- 
duced most rapidly under high light intensity. It was de- 
stroyed by prolonged heating. It could be removed by 
adsorption from the medium. Other factors influencing 
the production, destruction, and action of the substance 
were also studied. 

A less detailed laboratory study was also made of the 
growth characteristics of three other motile green algae: 
Gonium pectorale, Pandorina morum, and Eudorina elegans. 
The algae were grown individually and together in all pos- 
sible combinations. The results of the study indicated that 
all four algae produced one or more substances which reg- 
ulated not only their own growth but that of the other three 
species as well. Certain combinations of algae, e.g. 
Haematococcus and Gonium; and Pandorina and Eudorina, 
were incompatible and could not be grown together in the 
same flask. The dominant species always destroyed the 
second member. 

The growth of Eudorina elegans in a shallow pond was 
studied. The study indicated that Eudorina also produced 
a toxic or inhibiting substance under field conditions. The 
decline of the Eudorina population in the pond was due to 
an accumulation of such substances in the pond. 

A technique was developed for assaying pond water for 
the presence of dissolved toxic compounds. Twelve farm 
ponds were studied for a period of four months using this 
technique. During this period the ponds showed consider- 
able variation in the quantity and quality of toxic substances 
present in the water. The toxicity was probably due to the 
presence of algal and fungal synthesized antibiotics in the 
water. 

A detailed field investigation of a single farm pond was 
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carried out using the assay technique mentioned earlier. 
The pond was studied for eight months. During this period 
there was considerable fluctuation in the phytoplankton 
present in the pond. The variations in the phytoplankton 
were closely correlated with fluctuations in the antibiotic 
activity of the pond water. During algal blooms most spe- 
cies were inhibited by the dominant species. The appear- 
ance and disappearance of at least several species could 
be ascribed to the presence or absence of certain toxic 
substances. 

From the entire study it was concluded that antibiosis 
plays an extremely important role in the ecology of fresh- 
water algae. 176 pages. $2.20. Mic 55-779 


EFFECT OF SOME SOIL FACTORS ON 
EFFICIENCY OF FUNGICIDES IN 
CONTROLLING RHIZOCTONIA SOLANI KUHN 


(Publication No. 14,217) 


Medhat Hussein Kamel Rushdi, Ph.D. 
University of Maryland, 1955 





Supervisor: Professor Walter F. Jeffers 


In liquid medium four p.p.m. phenyl mercury triethanol 
ammonium lactate (Puratized Agricultural Spray), 20 p.p.m. 
tetramethyl thiuram disulfide (Arasan), hydroxymercuri- 
chlorophenol (Semesan), Sodium salt of dimethyldithiocar- 
bamate and 2-mecaptobenzothiazole (Vancide 51), and zinc 
dimethyldithiocarbamate (Zerlate) caused complete inhibi- 
tion of growth of R. solani. At 20 p.p.m. ferric dimethyl- 
dithiocarbamate (Fermate) and actidione (cycloheximide) 
caused 75 per cent inhibition and 20 p.p.m. zinc ethylene 
bisdithiocarbamate (Dithane Z-78) was slightly toxic. Cop- 
per compounds at 200 p.p.m. (cuprous oxide and tribasic 
copper sulfate) caused little reduction in growth. 

Effect of soil factors on growth of R. solani were studied 
in tubes containing Christiana soil which has a high clay 
content. Soil texture was altered by addition of either 30, 
60, or 90 per cent by weight sand. It was found that fungi- 
cidal activity increased directly as the amount of sand was 
increased. Increase in soil moisture and soil temperature 
did not affect fungicidal efficiency. Addition of one per 
cent starch reduced the activity of nabam (Dithane D-10 — 
disodium ethylene bisdithiocarbamate) and Puratized as 
well as linear growth of the organism while one per cent 
casein had no effect. Addition of one per cent hay or wheat 
straw reduced the efficiency of nabam and Puratized while 
five per cent hay reduced activity of all fungicides tested 
except Vancide 51. When the normal soil pH was raised 
from 4.6 to 6.1, activity of Vancide 51, nabam, and Pura- 
tized was increased while activity of actidione was de- 
creased. At pH 7.1 activity of Vancide 51 was increased; 
there was no effect on nabam and Puratized and activity of 
actidione was decreased. It appears that the factor con- 
trolling the activity of these fungicides in the soil is the 
soil adsorbing power. 35 pages. $1.00. Mic 55-780 











A PHYTOPHTHORA ROOT ROT OF SOYBEANS 
(Publication No. 14,500) 


Albert Joseph Suhovecky, Ph.D. 
The Ohio State University, 1955 





In 1953, a destructive root rot of soybeans was discov- 
ered in northwestern Ohio. To date, this disease has beer 
found in Ohio only in the old lake-bed soils such as 
Brookston, Clyde, and Toledo silty clays. 

Losses in yield due to this disease were serious in 
many soybean fields. In 1954, the disease was recognized 
as of extreme economic importance in northwestern Ohio. 

Isolates of Fusarium, consistently obtained from dis- 
eased soybean plants in 1953, were not pathogenic to soy- 
bean plants. 

In 1954, a Phytophthora species was repeatedly isolated 
from root tissues of 2-week old, diseased seedlings. The 
Phytophthora isolates were identical in morphological and 
cultural characteristics and were similar in pathogenicity 
on Bavender soybeans. One isolate was selected at random 
and used in all subsequent experiments. 

The rate of growth, as well as cultural characteristics, 
of the Phytophthora species varied considerably on differ- 
ent media. Temperature and pH markedly influenced the 
rate and amount of growth of the fungus on corn meal agar. 

Pre-emergence damping-off and seed decay, post- 
emergence damping-off, and root rotting are three phases 
of this disease. In the post-emergence phase, a water- 
soaked, brown discoloration is evident throughout the hypo- 
cotyl and roots. The root-rotting phase affects soybean 
plants from the unifoliate-leaf stage to the pod-forming 
stage. Symptoms of root rot consist of stunting, wilting, 
and chlorosis; internal browning of vascular tissues; ex- 
tensive decay of the root system and subsequent death. 

Most plants from soybean seeds sown in non-steamed, 
Phytophthora-infested soil from northwestern Ohio were 
diseased, whereas those in the same soil, but steamed, 
were not diseased. 

The disease incidence in soybean plants in steamed 
Phytophthora-infested soil was a function of the logarithm 
of the inoculum concentration. 

Ninety-five soybean varieties and strains, classified 
into five maturity groups, were tested in the field in natu- 
rally infested Toledo silty clay. Monroe, a resistant vari- 
ety; Earlyana, intermediate in resistance; and, W9-2024, 

a susceptible strain from one maturity group, were used 
in greenhouse experiments. 

The variety Monroe was significantly more resistant 
than either Earlyana or strain W9-2024 in sand, loam, and 
Toledo silty clay. Earlyana was significantly more resist- 
ant than strain W9-2024 in loam and Toledo silty clay. 
Soybean strain W9-2024 was more susceptible in clay than 
in either loam or sand, whereas Earlyana was more sus- 
ceptible in Phytophthora-infested clay than in loam. Mon- 
roe was significantly more susceptible in loam or sand 
than in Toledo silty clay. 

The relative susceptibility of soybean varieties and 
strains was not affected by the age of the plants when ixoc- 
ulated, but the rate of symptom development was affected. 
Monroe was significantly more resistant than either Early- 
ana or strain W9-2024. Symptom development occurred 
more rapidly in strain W9-2024 than in the variety Earlyana. 

Pathogenicity of the Phytophthora species was affected 
by soil temperatures. Monroe was more resistant than 
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either Earlyana or strain W9-2024 at soil temperatures of 
15° and 25°C., whereas the differences in susceptibility at 
35°C. were not significant. Blackhawk was more resistant 
than either Lincoln or Harosoy at soil temperatures of 15°, 
25°, and 35°C. respectively. Monroe and Blackhawk were 
both more susceptible at 35°C. than at the other two tem- 
peratures. 

Disease incidence in soybean plants was less in non- 
steamed field soil infested with Phytophthora than in soil 
from the same sample which was steamed prior to infesta- 
tion. Significantly less disease was evident in soybean 
plants in steamed soil infested with both Phytophthora and 
Fusarium than in soil infested with Phytophthora only. 

Clinton oats, Ranger alfalfa, Kenland red clover, Ohio 
C54 corn, Thorne wheat, and timothy were not susceptible 
to this species of Phytophthora. 

Of the four recommended soybean varieties for Ohio, 
only Monroe was resistant to this root rot. OH-53, a selec- 
tion from the susceptible variety Bavender, was resistant. 

Ceresan M, captan, dichlone, thiram, and chloranil at 
the rate of 2 oz. per bushel were ineffective in controlling 
pre-emergence damping-off. 

Applications of 200 and 400 pounds per acre of 0-20-20 
fertilizer were not effective in the control of pre-emer- 
gence damping-off. 87 pages. $1.09. Mic 55-781 

















THE FLOOD PLAIN OF 
THE RARITAN RIVER, NEW JERSEY 


(Publication No. 14,063) 


Warren Arthur Wistendahl, Ph.D. 
Rutgers University, 1955 


The emphasis of this three year study is on the vegeta- 
tion of the flood plain of the Raritan River between New 
Brunswick and Burnt Mills. Since this study is ecological 
several aspects of the flood plain are considered. These 
include: the geological structures over which the river 
flows, flood plain development, yearly and monthly distri- 
bution of floods, and the vegetation of islands, natural lev- 
ees, inner flood plains, and terraces. Both mature forests 
and successional forests are studied and the present dis- 
tribution of vegetation mapped. 

The vegetation of the flood plain was studied by means 
of the quadrat and line transect methods. These methods 
give data which is useful in obtaining frequency, density, 
basal area, and cover values for trees, saplings, seedlings, 





shrubs and herbs. The development of the flood plain was 


studied by means of soil analysis and profile examination. 
The flooding habit of the river was obtained by reconstruct- 
ing the past temperature, precipitation, and flooding history 
of the river valley. Mapping was accomplished by combin- 
ing fields studies with air photo interpretation. 

The flood plain of the Raritan River is derived from 
diverse geologic materials since the river flows over 
three of New Jersey’s four geologic provinces. 

Floods deposit the finer particles of alluvium ata 
greater distance from the river than the coarser particles. 
This results in the development of a flood plain which has 
a greater precentage of sand on the river bank than it has 
farther from the river. The dynamics of such deposits are 
revealed in a soil profile on the natural levee at Raritan 


- Landing. 


Floods on the Raritan River are unpredictable and 
range from none to about 16 days of flooding a year. The 
more recent trend as interpreted from existing records 
seems to be toward higher annual average temperatures; 
lower precipitation, and fewer floods. From monthly rec- 
ords March is shown to have the most floods, although the 
greatest average monthly precipitation is in summer when 
temperatures are high, plant cover dense, and floods 
scarce. 

The flood plain forest at Burnt Mills is composed of a 
large number of species. Within this forest several units 
of vegetation are evident; the levee or “island” of meso- 
phytic species, the diverse inner flood plain forest, and 
the sugar maple dominated terrace. River banks and is- 
lands show successional trends on newly deposited allu- 
vium which reflect the dynamics of stream action. 

The mesophytic forest of the levee and the vegetation 
on newly deposited alluvium at Mertensia “island” is sim- 
ilar to that of the Burnt Mills area. 

Secondary succession at Raritan Landing is rapid and 
the rapidly growing ash trees play an important role in 
early forest formation. Pasture grasses rather than 
Andropogon are important in early stages of the revegeta- 
tion of formerly pastured fields. 

The tree species occupying the banks of the levee are 
characteristically willow, river birch, sycamore, and box- 
elder, although species of the mature forest of the levee 
are present. The river bank may be bordered by a reed 
canary grass fringe. Behind the levee there may exist 
marshland. 

The present vegetation of the Raritan River flood plain 
shows that the utilization of the flood plain for agricultural 
purposes is decreasing. Thus more land is reverting to 
its natural condition or is being occupied by industrial 


sites or recreational areas. 
119 pages. $1.49. Mic 55-782 
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PHYSICAL OCEANOGRAPHY OF 
THE STRAIT OF GEORGIA, BRITISH COLUMBIA 


(Publication No. 14,267) 


Michael Waldichuk, Ph.D. 
University of Washington, 1955 


A descriptive and quantitative analysis of the physical 
oceanography of the Strait of Georgia has been made. 

The area has been characterized by extreme seasonal 
and regional variability of the surface waters. Deep water 
undergoes only small change. Runoff, principally from the 
Fraser River, is the major cause of salinity variation. 
Surface warming by insolation is reflected in high summer 
surface water temperatures in the Central and Northern 
Strait. 

Analysis of the Strait of Georgia has been based on a 
hypothetical model of a deep, rectangular basin connected 
to the sea by mixing baffles and a long channel. Fresh 


water inflow is concentrated near the entrance of the basin. 


The Strait of Georgia — Juan de Fuca Strait system has 
basically three water masses: (1) the brackish surface 
water from runoff in the Strait of Georgia; (2) the deep 
water of oceanic origin in Juan de Fuca Strait; and (3) a 
mixture of (1) and (2) which forms at the sills. This mix- 
ture contributes to the deep water in the Strait of Georgia 
and to the upper seaward-flowing layer in Juan de Fuca 
Strait. Bottom Water is formed in late autumn when dense 
sea water from Juan de Fuca Strait intrudes into the mix- 
ing area of the southern sills. An Intermediate Water is 
formed during some cold winters in the Northern Strait. A 
Slow intrusion of warm Intermediate Water occurs from 
the southern sills in late summer. 

A general counter-clockwise circulation exists in the 
Strait of Georgia. Tides, runoff, and winds are the princi- 
pal generating forces. Topography, Coriolis force, and 
centrifugal force are the main directive factors. Circu- 
lation has been studied from drift bottle experiments, 
mass distribution, and isentropic analysis. 

Some of the effects of winds in mean sea level changes 
and surface currents have been evaluated. Wind effects 
are most pronounced in influencing the circulation of the 
upper brackish layer. 

Waters are most stable in the Central and Northern 
Strait. Intensive tidal mixing renders the waters of the 


Southern Strait nearly homogeneous, particularly in winter. 


The largest amount of mixing energy comes from the tide, 
but winds contribute substantially to mixing in the surface 
water. The potential energy change from a stratified toa 
mixed column of water in the Southern Strait has been 
computed. Keulegan’s criterion of mixing is applied to the 
system at the Fraser River estuary. 

A technique for determining the fresh water budget in 
the Strait of Georgia has been developed. This has been 
evaluated on the basis of the 1950 meteorological, 





hydrological, and oceanographic data. At a particular time 
there is a volume of fresh water in the Strait of Georgia 
equivalent to 1-1/4 years of Fraser River discharge based 
on an average Salinity of 33.8% in the inflowing oceanic 
water. Little effect in the overall fresh water content of 
the system is caused by sudden increases or decreases in 
the runoff. 

The heat budget based on 5 stations where the necessary 
meteorological and oceanographic data were available has 
been evaluated for 1950. Considerable variation in evapo- 
ration is largely dependent on the variation in surface 
water temperature. Peak evaporation occurs in the South- 
ern Strait in late autumn with negative (condensation) 
values in late summer. Maximum evaporation occurs in 
mid-summer in the Central and Northern Strait. Ona 
yearly basis, there is a loss of heat from the system 
through the transport seaward of surface water. 

Some concepts of inshore oceanography are given with 
general guiding principles for the planning and conduct of 
surveys. 296 pages. $3.70. Mic 55-783 
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BEHAVIOR AND INTRACELLULAR LOCALIZATION 
OF AMINE OXIDASES IN VARIOUS SOURCES 


(Publication No. 13,069) 


Elaine Ruth Berman, Ph.D. 
Northwestern University, 1955 


Monoamine oxidase (MO) and diamine oxidase (DO) are 
found in tissues of hog, rat, rabbit and guinea pig. By 
differential centrifugation (in sucrose) of tissue homo- 
genates, the following cell fractions are isolated: (1) nu- 
clei; (2) mitochondria; and (3) supernatant-1, consisting 
of microsomes and cytoplasm. Three criteria may be used 
to judge their purity and further identify the fractions, 
namely, visual observation under the phase contrast micro- 
scope, sucrose washing of the nuclear and mitochondrial 
fractions and finally, measurement of succinoxidase (a 
predominantly mitochondrial enzyme). 

MO, as measured by the oxidative deamination of tyra- 
mine, is localized chiefly in the cell particulates (nuclei, 
mitochondria and microsomes). The highest specific ac- 
tivity (units per mgm. of nitrogen) without exception is 
found in the mitochondrial fraction. In rabbit liver, DO, as 
measured by the oxidative deamination of histamine and/or 
cadaverine, is likewise a particulate-bound enzyme; in hog 
kidney cortex, it is a predominantly soluble (cytoplasmic) 
enzyme. A heretofore unknown source of DO has been 
found in the mitochondria of hog kidney cortex. 

MO is released and (to a certain extent) solubilized 
when mitochondria of rabbit liver, hog liver or hog kidney 
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cortex are treated with desoxycholic acid and 9 kilocycle 
sonic vibrations. The highest yields of soluble enzyme 
(about 50 percent of the original activity) are obtained from 
acetone-dried mitochondria. Whereas MO released from 
mitochondria by other methods is converted to an insoluble 
state after treatment with acetone or ammonium sulfate, 
the enzyme obtained from acetone powders is readily re- 
dissolved after such treatment. Most of the MO can be 
fractionated at 8 to 22 percent ammonium sulfate satu- 
ration, some of which is soluble (non-sedimentable at 
105,000 x gfor 1 hour). This enzyme has not previously 
been obtained in a soluble state. 

Tyramine, butylamine, amylamine, 4-hydroxybutyl- 
amine, 5-hydroxypentylamine, 5-bromopentylamine, ca- 
daverine and histamine are ail attacked by homogenates of 
rabbit lung and by mitochondria of rabbit liver and hog 
kidney cortex. Only the first three substrates are attacked 
by hog liver mitochondria. Inhibitor studies indicate that 
the W-substituted amines in this group are acted on pre- 
dominantly, under these conditions, by MO. 

The mescaline-degrading enzyme of hog liver and kid- 
ney cortex parallels MO, but not DO, in its intracellular 
distribution and behavior toward inhibitors. But in rabbit 
liver, mescaline is degraded by an enzyme which reacts in 
the same way toward specific inhibitors as does DO. 

In all tissues and species studied, the degradation of 
tyramine (and other MO substrates) is inhibited by iproni- 
azid at concentrations as low as 2 x 10~° M. Under the 
Same conditions, the oxidation of sodium succinate is not 
affected so that iproniazid does not inhibit all mitochon- 
drial enzymes. Soluble preparations of MO are equally 
Sensitive and since the inhibition is a function of the con- 
centrations of both substrate and inhibitor, it appears to 
resemble a competitive inhibition. However, in two re- 
spects it differs. First, iproniazid inhibition is not re- 
versible in mitochondria after prolonged dialysis and is 
only slightly reversible in partially purified preparations. 
Second, the extent of inhibition is strongly dependent on 
the relative time at which inhibitor and/or substrate are 
added to the enzyme. 

MO is also inhibited by octyl alcohol, but not by such 
carbonyl reagents as semicarbazide and aminoguanidine. 
DO is completely blocked by the latter compounds, but not 
by octyl alcohol. 

Differences are found in the behavior of particulate- 
bound and soluble enzymes in the following cases: (1) while 
iproniazid inhibition of mitochondrial MO is not reversed 
after 17 hours of continuous dialysis, the inhibition by 
2 x 10°’ M iproniazid of the partially purified enzyme is 
30 to 35 percent reversed under similar conditions; (2) the 
degradation of histamine by mitochondrial DO of hog kid- 
ney cortex is strongly inhibited by octyl alcohol, but the 
soluble preparation from mitochondria and the purified 
enzyme from the cytoplasm of this tissue are not. With 
respect to iproniazid, there is an increasing order of 
sensitivity to DO, using histamine as substrate, as follows: 
purified DO of hog kidney cortex is inhibited 20 to 30 per- 
cent; soluble DO released from mitochondria is somewhat 
more sensitive; the particulate-bound enzyme in mito- 
chondria of this same tissue is inhibited 75 percent; and 
finally, DO in rabbit liver mitochondria is completely 
blocked by iproniazid; (3) M/100 and M/500 histamine are 
degraded at approximately the same rate by DO of hog 
kidney cortex mitochondria as well as by soluble DO re- 
leased from these mitochondria; however, the optimum 





concentration for cytoplasmic DO is M/500, higher concen- 
trations are inhibitory. 228 pages. $2.85. Mic 55-784 


THE PURIFICATION AND CHARACTERIZATION 
OF CYTOCHROME b AND OF THE 
“553 mu CYTOCHROME COMPONENT” 


(Publication No. 14,030) 


Eugene Harold Bernstein, Ph.D. 
Rutgers University, 1955 


The cytochrome b present in a beef heart mitochondrial 
preparation has been obtained in a relatively pure state by 
successive extractions of the insoluble preparation with 
sodium deoxycholate. As the concentration of deoxycholate 
used in the first extraction was decreased, the level of 
cytochrome c contamination in the final preparation in- 
creased, but the cytochrome oxidase activity decreased. 
The reverse occurred when the concentration of deoxy- 
cholate used in the first extraction was increased. Six mg. 
per ml. was found to be the optimal concentration of sodium 
deoxycholate for the initial extraction. When this was fol- 
lowed by a second extraction involving 8, 9, or 10 mg. per 
ml. of deoxycholate, the best preparations were obtained. 
The solution contained small amounts of cytochrome c, 
cytochrome oxidase, the £553 mu component,” and succinic 
dehydrogenase. Each beef heart differed and a probe was 
required to determine the optimal concentrations of deoxy- 
cholate for extraction. 

When the mitochondrial preparation was washed for 
seventeen to twenty hours with 0.1 M NazHPQ,-KH2,PQ, 
buffer, pH 7.4, prior to deoxycholate extraction, much of 
the cytochrome c was removed. Subsequent deoxycholate 
extractions of the washed mitochondria resulted in a cyto- 
chrome b preparation which contained little or no cyto- 
chrome c and extremely low levels of cytochrome oxidase 
and succinic dehydrogenase. The cytochrome oxidase ac- 
tivity disappeared after several days standing at 4°C. 

The purest preparations of cytochrome b, when re- 
duced, exhibited absorption maxima at 428, 528, and 562 
mu. A 553 mu shoulder was always present on the alpha 
peak. Much of the £553 mu component” could be separated 
from the cytochrome b by making the solution 5 to 10 per 
cent saturated with ammonium sulfate. After centrifu- 
gation, the cytochrome b settled, forming a thick, yellow 
fluid near the bottom of the tube, while the “553 mu compo- 
nent” remained in the clear supernatant. In order to de- 
termine the proper concentration of ammonium sulfate to 
be used, an exhaustive probe is required with every prepa- 
ration. It is believed that the partially purified “553 mu 
component” is identical with the cytochrome e reported 
independently by Keilin and Hartree and Stotz et al. 

Since the virtual absence of succinic dehydrogenase in 
the cytochrome b preparation is evidence for the non- 
identity of succinic dehydrogenase and cytochrome b, an 
attempt was made to show that succinic dehydrogenase 
could be solubilized and obtained free of spectrally de- 
tectable cytochrome b. The solubilization and activation of 
succinic dehydrogenase by thirteen different surface active 
agents was studied. Nine of the agents activated the en- 
zyme. After centrifugation at 25,000 x g for sixty minutes, 
significant succinic dehydrogenase activity could be found 
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in the supernatants of only six of the agents. Saponin ex- 
tracts exhibited the highest succinic dehydrogenase activi- 
ties and contained very small amounts of cytochrome b. 
However, after ultracentrifugation, about 60 per cent of the 
succinic dehydrogenase activity was removed. This 
demonstrated that saponin had only fragmented the mito- 
chondrial particles to dimensions of less than 100 mu di- 
ameter. Thus, the non-identity of cytochrome b and suc- 
cinic dehydrogenase was not established beyond question. 
319 pages. $3.99. Mic 55-785 


THE EFFECTS OF ADRENOCORTICOSTEROID 
HORMONES ON THE METABOLISM OF 
L-TRYPTOPHAN IN THE EXPERIMENTAL RAT 


(Publication No. 14,087) 


Fountaine Christine Brown, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr. C, P. Berg 


This dissertation is concerned with the effects of ad- 
renalectomy and the administration of adrenocortical hor- 
mones to adrenalectomized and control rats on their me- 
tabolism of L-tryptophan. The evidence presented consists 
primarily of the quantitative measure (1) of kynurenine and 
kynurenic acid excreted by the intake animal fed trypto- 
phan and (2) of the production of these metabolites from L- 
tryptophan by liver slices from such animals. Qualitative 
evidence for the production of these and other metabolites 
was also obtained by paper chromatography. The disap- 
pearance of L-tryptophan and L-kynurenine upon incu- 
bation with kidney slices from rats and the production of 
metabolites from them was checked chromatographically. 

The amounts of urinary kynurenine, kynurenic acid and 
total diazotizable substance excreted by adrenalectomized 
rats after an oral dose of L-tryptophan were shown to be 
less than the amounts excreted by sham-operated controls. 
When cortisone was injected into adrenalectomized rats, 
urinary outputs of kynurenine, kynurenic acid, and total 
diazotizable substance were comparable to the outputs in 
the controls. 

Evidence based on the liver slice studies indicated that: 
(a) Liver from adrenalectomized rats formed smaller 
amounts of kynurenine and kynurenic acid than the liver 
from sham-operated controls, and injection of cortisone 
restored or increased to levels above normal, the capacity 
of the livers from adrenalectomized to produce kynurenine 
and kynurenic acid. (b) Kynurenine and kynurenic acid 
formation by livers from intact rats which had been in- 
jected with cortisone was above normal. (c) Despite the 
differences noted in metabolite production, L-tryptophan 
disappeared at the same rate whether incubated with livers 
from cortisone treated, normal, or adrenalectomized rats. 
(d) Desoxycorticosterone had no effect on the formation of 
Kynurenine and kynurenic acid by livers from the adrenal- 
ectomized rat, nor on the disappearance of L-tryptophan. 
It decreased the production of kynurenine by livers of 
otherwise normal rats. (e) Single injections of cortisone 
into normal animals did not alter the kynurenine formation 
or utilization of tryptophan by their livers. (f) Analogous 
Studies with L-kynurenine showed that the repeated 





injection of cortisone decreased its rate of metabolism by 
the liver. 

Cortisone and desoxycorticosterone had no effect on the 
utilization of L-kynurenine and L-tryptophan by rat kidney 
slices from adrenalectomized, normal, and sham-operated 
rats. 

The significance of these observations is discussed. 

89 pages. $1.11. Mic 55-786 


VITAMIN B,, AND NUCLEIC ACID 
METABOLISM IN THE RAT 


(Publication No. 14,599) 


Joseph Henry Bruemmer, Ph.D. 
University of Missouri, 1955 


Adviser: Boyd L. O'Dell 


Hydrocephalus and other congenital abnormalities have 
previously been shown to occur in newborn rats as a re- 
sult of a maternal deficiency of vitamin Bi. It was postu- 
lated that the deficiency of vitamin B,, produces changes in 
metabolic processes and that these deviations interfere with 
normal embryonic development. An attempt was made to 
ascertain the nature of these changes by determining the 
effect of a maternal deficiency of vitamin Bi2 on the nucleic 
acid content of brains and livers from newborn rats, and by 
studying the effect of vitamin By2 on the incorporation of 
radioactive phosphorus into the various fractions of liver 
and brain tissue. 

Brains and livers of newborn rats from vitamin B,2- 
deficient dams and from control females were analyzed for 
deoxypentose nucleic acid (DNA) and pentose nucleic acid 
(PNA). Analyses were made by colorimetric methods on 
acid extracts of the tissues from 23 vitamin B,2-deficient 
and 20 control animals. A vitamin B,2 deficiency in new- 
born rats resulted in more deoxypentose nucleic acid and 
more nuclei per gram of brain tissue. On the cellular 
basis, there was no difference in deoxypentose nucleic acid 
per nucleus but the amount of pentose nucleic acid per 
brain cell was less in the deficient than in the control 
group. Similar but not statistically significant results were 
obtained with liver tissue from newborn animals. There 
appeared to be less pentose nucleic acid per liver cell in 
the deficient than control animals. Starvation produced 
similar results in newborn rats; the average brain cell 
mass was smaller and there was less pentose nucleic acid 
per cell in brains of newborn rats which fasted for 24 
hours. 

The results were interpreted as indicative of cellular 
derangement which might result in hydrocephalus, induced 
by gliosis or by a failure of cellular differentiation that is 
associated with retarded development. 

Twenty-seven newborn rats from vitamin B,2-deficient 
and nineteen from control dams were injected with ten 
microcuries of radioactive phosphorus, P*’. Each brain 
and liver was fractionated into acid soluble, lipid soluble, 
DNA and PNA fractions, and the incorporation of P” into 
each fraction was determined. The results were expressed 
as specific activity: 

p*? in counts per minute 
P* in micrograms 


body weight in grams _. 
dose injected in counts ’ 
per min. 
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and relative specific activity: 

specific activity of one of the fractions 

specific activity of the acid soluble fraction 
Vitamin B,, deficiency in newborn rats decreased the rela- 
tive specific activities of the DNA and PNA fractions of 
both liver and brain. The specific activities of the acid 
soluble and lipid soluble fractions of liver and the acid 
soluble fraction of the brain were increased by the defi- 
ciency. 

Fasting newborn rats for 12 or 24 hours produced a de- 
crease in the rate of P*’ incorporation into the lipid, DNA 
and PNA fractions of liver and brain tissue as compared 
to controls. Vitamin B,.-deficient newborn differed from 
fasting rats chiefly in their ability to incorporate P*? into 
phospholipids at a rate comparable to the controls. 

The results were interpreted to indicate that a ma- 
ternal deficiency of vitamin B,2 produced a slower rate of 
synthesis of DNA and PNA in liver and brain tissues from 
the offspring, and resulted in a smaller average brain and 
liver cell with a smaller amount of PNA as compared to 
controls. Although this abnormal pattern of nucleic acid 
metabolism may not be the cause of the congenital mal- 
formation that occur in the vitamin B,2-deficient newborn 
rat, it is associated with the malformations. 

158 pages. $1.98. Mic 55-787 





THE STRUCTURAL LIPOPROTEIN 
OF MAMMALIAN CELLS 


(Publication No. 14,600) 


Nancy Jane Crumlish Bruemmer, Ph.D. 
University of Missouri, 1955 


Adviser: Lloyd E, Thomas 


The structural residues of isolated cells of calf liver, 
beef pancreas, and beef testis, obtained by extracting ex- 
haustively with molar sodium chloride, were shown to be 
Similar in chemical composition to the lipoproteins ob- 
tained in this laboratory by more drastic methods. 

The lipoprotein cell structures were examined micro- 
scopically after histochemical and ordinary staining. Un- 
stained preparations were examined with the phase- 
contrast microscope. These lipoprotein cell “skeletons,” 
like those obtained by Bensley and Hoerr in 1934, have the 
Same general shape and internal structure as the unex- 
tracted cells. Photomicrographs are presented. 

The structural lipoprotein preparations from each of 
the three tissues were found to contain between 10.4 and 
10.5 per cent nitrogen, 1.3 and 1.6 per cent phosphorus, 
0.5 and 0.6 per cent desoxyribose nucleic acid and between 
1.0 and 1.1 per cent ribose nucleic acid. Preparations 
from calf liver were also found to contain between 42 and 
47 per cent total lipid, 2.9 and 3.3 per cent cholesterol and 
1.8 to 2.2 per cent ash. 116 pages. $1.45. Mic 55-788 





INFLUENCE OF DIETARY MOLYBDENUM 
ON VARIOUS ENZYMES OF THE LIVER 
AND HEART OF RATS AND CATTLE 


(Publication No. 14,309) 


Dennis Henry Cox, Ph.D. 
The University of Florida, 1955 


The action by which excess dietary molybdenum causes 
toxic symptoms to develop in ruminants and nonruminants 
is still unknown. One approach to the elucidation of the 
problem is to study the effect of excess dietary molybde- 
num on enzymes. This investigation was designed pri- 
marily to study the effect of excess dietary molybdenum on 
(a) liver xanthine oxidase, liver respiration, liver tyrosine 
oxidase, heart cytochrome oxidase and heart succinoxidase 
in rats and (b) liver xanthine oxidase, liver respiration and 
heart cytochrome oxidase in cattle. 

The initial experiment involved feeding a semi- synthetic 
diet containing 500 or 800 ppm of molybdenum (as sodium 
molybdate) to female and male rats housed in aluminum 
cages. The rats exhibiting diarrhea, poor growth, achro- 
motrichia and emaciation had low xanthine oxidase and 
respiration activities in the liver. The symptoms occurred 
primarily in the rats on the 800 ppm molybdenum diet. 
Males were more susceptible than females. The low en- 
zyme activities apparently were the result of insufficient 
protein, due to poor feed utilization, rather than to mo- 
lybdenum, per se. Liver tyrosine oxidase was not signifi- 
cantly effected. 

Additional rats were placed on high dietary molybdenum 
and the liver xanthine oxidase, liver respiration and heart 
cytochrome oxidase activities were studied. These rats re- 
ceived a synthetic diet containing 250 or 800 ppm of mo- 
lybdenum (as sodium molybdate). Specially designed and 
constructed glass cages were used. The rats in this ex- 
periment were generally in a better physical condition than 
those of the previous experiment. However, they did ex- 
hibit poor growth and alopecia, but no diarrhea appeared. 
The rats did not have a significantly low liver xanthine 
oxidase, liver respiration or heart cytochrome oxidase. 
Presumptive evidence was obtained that high levels of mo- 
lybdenum may adversely effect the enzymes. The use of 
the glass cages were found to be invaluable in trace min- 
eral studies. Some of the advantages are: (a) elimination 
of an extra-dietary source of minerals, (b) easy visual ob- 
servation and (c) cleanliness. 

The succinoxidase activity of the heart of rats on 100 
ppm of molybdenum was not significantly decreased. 

Guernsey and Jersey bull calves were fed a cracked 
corn-crimped oats concentrate and timothy hay diet, con- 
taining either 200 or 400 ppm of molybdenum (as sodium 
molybdate) using dry skim milk as a carrier. Tissue 
samples were obtained from four lobes of the liver — right, 
left, middle and caudate — and the four compartments of 
the heart — right and left ventricle and right and left auri- 
cle. The findings show that the calves on high molybdenum, 
with molybdenum accumulation in the liver, did not have a 
significantly low liver xanthine oxidase, liver respiration 
or heart cytochrome oxidase activities. A difference was 
noted for the cytochrome oxidase activity of the compart- 
ments of the heart. The ventricles had greater activity 
than the auricles, left ventricle had slightly more activity 
than the right and left auricle had slightly more activity 
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than the right. Xanthine oxidase, respiration, copper or 
molybdenum did not vary between the lobes of the liver. 

It was found that with the same copper content in the 
diet, 500 and 800 ppm of molybdenum in the rat diet and 
200 and .400 ppm of molybdenum in the calf diet produced 
the same level of molybdenum in the liver. It seems that 
there is a “saturation” level for molybdenum in the liver. 

Male rats had greater liver xanthine oxidase, liver 
respiration, heart cytochrome oxidase and heart succin- 
oxidase activities than female rats. 

128 pages. $1.60. Mic 55-789 


PHYSIOLOGICAL FACTORS IN IRON ABSORPTION 
(Publication No. 14,360) 


Jack Harry Davis, Ph.D. 
University of Illinois, 
Chicago Professional Colleges, 1955 


The intestinal loop technique was used to measure the 
affect of a variety of physiological conditions on iron ab- 
sorption in male white rats. The ionic iron content of acid 
extracts of the loops was determined spectrophotometri- 
cally, using a modification of the thiocyanate method. Iron 
absorption was determined from the difference between the 
iron that was injected into the loops and that which was re- 
covered after six hours, corrected for the inherent iron 
content of the loops. 

No significant absorption was observed in six hours 
after 250 micrograms of iron, as ferrous sulphate solu- 
tion, were injected into intestinal loops of normal, un- 
treated animals. However, an average of 29 micrograms 
of iron were absorbed after the animals were made anemic 
by phlebotomy six hours previously. 

Iron absorption was enhanced following the adminis- 
tration of thirteen milligrams of choline chloride with fer- 
rous sulphate in normal loops; the increased absorption, 
43 micrograms Fe/6 hours, being interpreted as due to 
the formation of a complex between iron and choline. In- 
creased concentrations of choline did not further augment 
the absorption. The administration of fifty milligrams of 
choline chloride was accompanied by an accumulation of 
fluid in the loops, and no iron being absorbed. Similarly, 
fluid accumulated after tying off more than one-half of the 
blood supply to the loops. The possible role of anoxia in 
cauSing the fluid shift in the latter case has been sug- 
gested. 

After maintaining the animals on a basal and a high 
iron diet for 21 days, the iron content of liver and spleen 
in adrenalectomized rats was of the same magnitude as 
that of normal rats. The loop technique was also used to 
measure iron absorption in adrenalectomized animals; 
the results indicating that the adrenal glands are not di- 
rectly involved in iron absorption by the mucosal cells. 

Experiments were designed to determine whether or 
not hypoxia had a direct affect on iron absorption. Twenty- 
five thousand feet of simulated altitude in a decompression 
chamber enhanced iron absorption (54 micrograms Fe/ 6 
hours) as compared to normal, untreated rats. Statistical 
analysis indicates that the probability that the difference 
in results was due to chance is less than one in one 
thousand. 





When a gas mixture containing 4% carbon dioxide was 
used to ventilate the chamber, iron absorption was reduced 
as compared to animals breathing ambient air at simu- 
lated altitude; the difference in results being statistically 
significant down to the 0.1% level. It was suggested that the 
presence of 4% carbon dioxide in the chamber reduced the 
anoxemia in the animals by directly stimulating the re- 
spiratory center; the decreased hypoxia accounting for re- 
duced absorption. An interesting observation was made 
showing a relationship between the amount of iron absorbed 
and the time lag between the surgical procedure and attain- 
ing altitude. 

Increasing the oxygen content without altering total pres- 
sure at simulated altitude was not accompanied by a sig- 
nificant amount of iron being absorbed from intestinal 
loops, indicating that the decrease in total pressure of the 
atmosphere at simulated altitude does not directly influ- 
ence iron absorption. 

A decrease in oxygen supply to the loop was surgically 
produced. As anticipated, a significant quantity of iron 
was absorbed. It was shown that the influence of hypoxia 
on iron absorption was a localized affect. 

The experimental results provide evidence that (a) the 
chemical environment of the “dietary” iron affects iron 
absorption, and (b) oxygen deficit acts directly on the in- 


‘ testine, enhancing iron absorption. 


81 pages. $1.01. Mic 55-790 


PURIFICATION AND PROPERTIES 
OF A PYROPHOSPHATASE 


(Publication No. 12,746) 


Denzel LeRoy Dyer, Ph.D. 
The University of Nebraska, 1955 


Adviser: Dr. Walter E. Militzer 

An inorganic pyrophosphatase was prepared from the 
thermophilic bacterium Bacillus stearothermophilus. The 
enzyme was partially purified and some of its properties 
were compared with those of an earlier crude preparation. 

The enzyme was prepared by lysing the bacterial cells, 
coagulating extraneous protein by five minutes heating at 
80 ~.. precipitating the enzyme at pH 4.5, and redissolving 
in dilute sodium cyanide solution. The best preparations 
produced two milligrams of orthophosphate phosphorus per 
minute per milligram of protein at 60°C. 

The isoelectric point of the enzyme was found by paper 
electrophoresis to be at pH 4.5 in barbital-acetate buffer. 

The Michaelis constant was obtained from a Lineweaver- 
Burke plot of S*/v vs S*. It appeared that two pyrophos- 
phate ions combined with each enzyme molecule. The 
value of the Michaelis constant was 4 x 107°M7’. 

The kinetics of thermal denaturation were studied at 
temperatures from 60° to 80°C. The free energy of acti- 
vation for denaturation is approximately 25 kcal/mole. 

The entropy of activation is 54 cal/deg/ mole and the 
enthalpy of activation is 43.5 kcal/mole. 

Magnesium and calcium ions protect the enzyme against 
thermal denaturation. Some protection was observed with 
manganese and cobalt ions. The electrophoretic mobility 
of the enzyme was decreased in the presence of magnesium. 
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It was concluded that activation, inhibition, and pro- 
tection of the enzyme all result from combination of the 
metal with the enzyme at one or more sensitive sites. 

67 pages. $1.00. Mic 55-791 


THE AMYLASES OF MILK 
(Publication No. 13,783) 


Eugene James Guy, Ph.D. 
University of Minnesota, 1955 


It was found that an alpha amylase and a beta amylase 
are present in whole cows’ milk, skim milk and in milk 
serum proteins. Alpha amylase was measured primarily 
by liquefaction in the presence of CaCl, activator and beta 
amylase by saccharification in the absence of ionic acti- 
vators. 

These enzymes are present in very low concentration; 
other common sources of alpha amylase and beta amyl- 
lases, being some 8,000 to 30,000 times more potent than 
is milk. 

Heat inactivation studies for 30 minutes at pH 6.4 
showed that alpha and beta amylases of lactoglobulin pro- 
tein are not concerned in the loaf volume depressant ac- 
tion of unheated milk. 

Alpha amylase as measured by starch liquefaction 
Separates in quantitative yield into the whey fraction of 
undialyzed whole milk and about 50% of this into the clas- 
sical “lactoglobulin” fraction. Additional CaCl, up to 
0.06 M can activate the alpha amylase in milk by 300%. 

Milks were dialyzed free of lactose to study the beta 
amylase. With such milks in the presence of a starch 
paste, saccharification occurred at a low rate. Since this 
activity persisted at pH 4.9 and when milk was heated to 
53.5°C. for 30 minutes, it was provisionally thought to 
represent the beta amylase. Inclusion of as little as 0.068 
M NaCl increased the saccharification as well as lique- 
faction to a marked degree. Since the inclusion of small 
levels of the disodium salt of ethylene diamine tetraacetic 
acid (E.D.T.A.) decreased this liquefying and additional 
saccharifying activity, it was thought that an alpha amyl- 
ase was involved. This decrease of activity by E.D.T.A. 
was due to a sequestering action upon the calcium which 
adhered to the milk proteins and together with chloride 
ion activated the enzyme. 

Dialyzed milk serum protein and lactoglobulin (a frac- 
tion of serum protein obtained as a precipitate with 43% 
saturated (NH,),SO,) exhibited alpha amolytic activity. 
Beta amylase activity was found in variable amounts in 
these purified preparations and in Some cases was absent. 
Alpha amylase activity was found in all preparations and 
assayed in amounts varying by 250% in the lactoglobulin. 

Lactoglobulin protein samples were used for prelimi- 
nary kinetic studies of the alpha and beta amylases and 
for fractionation work. From the results of this work the 
alpha amylase was tentatively measured at pH 6.2 and 
48 C. and the beta amylase at pH 6.4 and 48°C. 

The solubilization of alpha amylase and to a smaller 
extent the beta amylase of lactoglobulin was promoted by 
adding 15% ethylene glycol to a 28% ethanol solution of the 
enzyme. This addition permitted the almost selective ad- 
sorption of the alpha component upon starch in high yield 





leaving the beta amylase behind in the filtrate. The alpha 
amylase was then eluted from starch and the beta amylase 
further fractionated with ethanol and (NH,),SO,. Prepa- 
rations were obtained in which the overall enrichment over 
that of the lactoglobulin for the beta amylase was 23 fold 
(31.0% yield) and the alpha amylase 30 fold (20% yield) and 
57 fold (12% yield). 

The purified alpha amylase of cows’ milk reacts opti- 
mally at pH 7.4 up to 30 minutes time with tris (hydroxy- 
methyl) amino methane buffer, 0.06-0.075 M CaCl, at 34°C. 
Its dependence upon chloride ion distinguishes it from the 
action of the other amylases. Purified beta amylase ob- 
tained from the lactoglobulin of milk serum proteins re- 
sembles that of the other beta amylases that have been 
studied. Its broad pH optimum of 5.5-6.5 at both 48°C. and 
34°C. distinguishes it somewhat from other beta amylases. 
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A STUDY OF THE METABOLISM 
OF VITAMIN-A-2-C™* IN THE RAT 


(Publication No. 13,502) 


Samuel George Kahn, Ph.D. 
University of Illinois, 1955 


Vitamin A has been prepared labeled with C* in posi- 
tion two and administered to rats, (Proceedings of the Sec- 
ond Radioisotope Conference, Oxford, England, p. 283, 
1954). Distribution studies indicated that following an 
introperitoneal injection of 2.80 mg. (2.89 microcuries) in 
an emulsion, 5.2% of the radioactivity appeared in the ex- 
pired CO,, 11.67% in urine, 22.38% in feces, 13.79% in 
liver, 1.94% in skin, 0.009% in eyes, and 24.29% in the re- 
maining carcass, after twenty-four hours. The most 
striking finding was the excretion of two water-soluble, 
petroleum-ether insoluble metabolites in the urine. After 
extraction into butanol, the radioactive urinary metabolites 
were further separated by ether extraction and paper 
chromatography and subjected to qualitiative analysis. 

The compounds showed only marginal absorption in the 
ultraviolet. Derivatives (2,4-dinitro phenylhydrazone) 
were prepared and separated by chromatography. An 
infra-red spectrum analysis was made on the derivative of 
the water soluble ether-insoluble urinary metabolite. This 
compound appears to be a saturated ketone of less than 
ten carbons with esterified carboxyl groups, one of which 
is conjugated with the ketone functional group. The other 
urinary substance is an ether-extractable unsaturated 
aldehyde with possibly a diol function. The radioactive 
fecal material is neither one of the urinary substances. 
Also of interest is the fact that vitamin-A-deficient rats 
appear to excrete the primary metabolites. 
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VARIATION IN AMINO ACID CONTENT 
OF RICE VARIETIES 


(Publication No. 14,071) 


P, Krishna Kymal, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Ernest A, Fieger 


The content of lysine, methionine, phenylalanine, 
threonine, isoleucine, leucine, valine and tryptophane was 
determined in 32 samples of rice covering four varieties 
and four stations. The samples included both brown rice 
and white rice. The determinations were carried out by 
standard microbiological procedures. Tryptophane was 
liberated from ground fat free rice by enzymatic digestion 
at 32° for 32 hours with pancreatin and a hog mucosa 
preparation. The rest of the amino acids were set free by 
separate hydrolysis of the fat free samples with 2.5 N HCl 
for 10 hours at 15 pounds pressure. The nitrogen and 
moisture content of the samples were also determined. 

The results showed that different rice varieties grown 
at the same Station differ in all of the eight amino acids. 

The same varieties grown at different stations also 
showed considerable variations in amino acid content. 

This indicated that in rice the genetic influence is partially 
modified by environmental factors. 

Milling caused a decrease in the nitrogen content and 
also a decrease in the essential amino acid content. When 
expressed on the basis of 16 grams of nitrogen the aver- 
age content of isoleucine, leucine, and valine showed an in- 
crease upon milling. The average content of lysine de- 
creased while the average content of methionine did not 
appreciably change. 

The low nitrogen content rices showed a higher inci- 
dence of the essential amino acids in proportion to the 
nitrogen content of the grain than the high nitrogen content 
rices. A reciprocal relationship between the nitrogen con- 
tent of the rice and the amino acid content was generally 
noticeable in the same varieties grown at different stations 
and to a less pronounced extent among different varieties 
grown at the same Station. The finding has relation to 
Similar observations in the case of corn and wheat. 

It is evident that a variety of factors influence the con- 
tent of crude protein and amino acids in rice. 
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THE PREPARATION AND PROPERTIES 
OF TWO NEW FRACTIONS OF PIG COMPLEMENT, 
AND THEIR APPLICATION TO A STUDY OF THE 
REACTION BETWEEN COMPLEMENT 
AND SENSITIZED SHEEP RED CELLS 


(Publication No. 13,981) 


Myron Arnold Leon, Ph.D. 
Columbia University, 1955 


Two fractions, containing the activities of C’1, C’3, and 
C’4, (1,3,4 fraction), and C’l and C’3, (1,3 fraction), have 
been isolated from pig serum. Each fraction contains 
both an inhibitor and an activator of g.p.C’. 

The activity of the inhibitor is greatly diminished by 





heating at 56°C for 30 minutes, and also by absorption with 
specific precipitates formed with rabbit antibody. These 
properties of the inhibitor are also characteristic of C’l, 
and the inhibition may therefore be due to the formation of 
abnormal complexes containing either excess or partially 
degraded C’l. 

The reaction between the inhibitor and g.p.C’ follows 
first order kinetics. It is accelerated by an increase in 
temperature from 25°C to 37°C, as well as by a decrease in 
the concentration of divalent cations. The latter finding is 
interpreted as being due to a competition between cations 
and inhibitor for components of C’. 

The activator, tentatively identified as C’3, is compara- 
tively heat stable, and is not appreciably affected by ab- 
sorption of the fractions with specific precipitates. The 
activator has been utilized in a study of the rate of reaction 
between sensitized sheep cells and sublytic amounts of 
g.p.C’. The activity on the cells has been found to rise to 
a maximum in about 20 minutes, and then to decrease with 
increased time of incubation. This is interpreted as being 
due to the fixation, and subsequent inactivation and/or dis- 


sociation of components of C’. 
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THE PURIFICATION OF D-AMINO ACID OXIDASE 
(Publication No. 14,210) 


Robert B. McComb, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. Fletcher P. Veitch 


The strong binding of competitive inhibitors by the 
functional groups of enzymes has suggested several means 
of enzyme purification. The enzyme selected for this re- 
search was D-amino acid oxidase, which is responsible for 
the deamination of the unnatural isomer of the alpha amino 
acids. 

Two methods of purification were attempted in making 
use of this enzyme-inhibitor binding. First, the competi- 
tive inhibitor, m-toluic acid, was used as an absorbent in 
a chromatographic column to selectively absorb the en- 
zyme. An enrichment of 10 fold with a 50 percent recovery 
of the original activity was obtained by this procedure. 

A second means of purification, the differential heat 
denaturation of inert protein after stablization of the D- 
amino acid oxidase by a strong competitive inhibitor, gave 
better results. Enrichments of 100 fold with 60 to 70 per- 
cent recovery of the enzyme were obtained in a purification 
built around this differential denaturation step. 

The purified enzyme was found to be homogeneous by 
three independent methods, paper electrophoresis, column 
chromatography and, the specific property test. Con- 
ventional electrophoresis demonstrated a second compo- 
nent also having D-amino acid oxidase activity. This sec- 
ond component was though to be a fragment of the original 
enzyme. 

A series of experiments were made to determine. 
whether hog and sheep kidney D-amino acid oxidases were 
identical. The dependence of activity on temperature and 
the activity ratio of the two enzymes toward different sub- 
strates was the same within experimental error. 
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The pH optima of the two preparations and the calculated 
enzyme-substrate dissociation constants differed slightly. 
125 pages. $1.56. Mic 55-796 


PURIFICATION AND PROPERTIES OF HOG KIDNEY 
DIALKYLF LUOROPHOSPHATASE 


(Publication No. 14,214) 


John Joseph O’Neill, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. William H. Summerson 


Hog kidney dialkylfluorophosphatase was prepared ac- 
cording to Mounter, Floyd and Chanutin, J. Biol. Chem. 
204, 221 (1953), with modifications. Fractionation of the 
enzyme has been accomplished with ammonium sulfate 
which, at 0.6 saturation, precipitates a reddish colored 
enzyme preparation. When dialyzed against distilled 
water, no loss of enzyme activity was observed, but tap 
water produced 50% inhibition in 24 hours; zinc and 
cadmium inhibitions were reversed by dialysis against 
citrate-phosphate buffer at pH 7.4. The enzyme was fur- 
ther purified by combining butanol treatment with alcohol 
and acetone fractionation at low temperature; a specific 
activity of 400,000 ul CO,/mg. nitrogen/30 mins., in the 
presence of manganese, was obtained. Filter paper iono- 
phoresis indicates the enzyme has an isoelectric point in 
the region of pH 5. Starch ionophoresis at pH 8.6 has been 
used to separate the enzyme from a red protein; the latter, 
from spectral evidence, appears to be either hog myoglobin 
or hemoglobin or a mixture of both. After starch iono- 
phoresis, an enzyme with an activity 2,500 fold greater 
than the crude kidney preparation has been obtained. The 
reported activation of the enzyme in bicarbonate buffer by 
cobalt or manganese and its enhancement by dipyridyl or 
histidine has been confirmed. However, titrimetric studies 
at pH 7.8 in the absence of bicarbonate indicate that 
manganese activation is not increased to any extent by the 
addition of dipyridyl. A possible role of chelating agents 
in the bicarbonate containing system may involve the pre- 
vention of the formation of manganese precipitates. A 
mechanism for the metal activated enzymatic hydrolysis 
of phosphorofluoridates is proposed. In addition, evidence 
is presented that hog kidney enzyme is different from a 
similar enzyme or enzymes present in serum. Inability of 
the kidney enzyme to hydrolyze the organo-phosphorus in- 
secticides, paraoxon and parathion, and the behavior of the 
serum enzyme in the presence of metals known to activate 
the kidney enzyme lead to this conclusion. Weil, James 
and Buchert, Arch. of Biochemistry and Biophysics 46, 266 
(1953) have shown that certain enzymes lose activity when 
photo-oxidized, mainly. by the destruction of histidine and 
tryptophane in the protein. Dialkylfluorophosphatase ac- 
tivity is lost completely with 15 minutes irradiation in the 
presence of methylene blue or riboflavin. Activity cannot 
be restored by addition of histidine. Complete protection 
is achieved by the addition of histidine and tryptophane 
prior to irradiation. This effect may be caused by the 
preferential destruction of the free amino-acids added. 
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STUDIES ON THE BIOSYNTHESIS 
OF CHLORAMPHENICOL 


(Publication No. 13,549) 


Phillips Wesley Robbins, Ph.D. 
University of Illinois, 1955 


Biological studies have shown that antibiotic production 
by Streptomyces venezuelae on a synthetic glycerol-lactate 
medium is stimulated by norleucine, phenylalanine, leu- 
cine, and a number of other compounds. For the purposes 
of tracer studies a degradation procedure for chloram- 
phenicol was worked out involving hydrolysis of the anti- 
biotic to dichloroacetic acid and p-nitrophenylserinol 
followed by further degradation of these fragments. 

Radioactive carbon dioxide is incorporated strongly into 
the carboxyl group of dichloroacetic acid. It is not in- 
corporated into the rest of the antibiotic. Uniformly 
labeled phenylalanine is degraded by Streptomyces vene- 
zuelae to a fragment which is readily incorporated into 











dichloroacetic acid. Other compounds such as labeled for- 
mate and carboxyl labeled phenylalanine may be incorpo- 
rated into the carboxyl carbon of dichloroacetic acid by 
way of carbon dioxide fixation. Leucine, serine, norleu- 
cine, and acetate may be incorporated into dichloroacetic 
acid by indirect mechanisms other than carbon dioxide 
fixation. 

When washed cells of Streptomyces venezuelae are 
suspended in a medium containing methyl labeled acetate 
and unlabeled p-nitrophenylserinol as the only carbon 
sources, the chloramphenicol which is produced has con- 
siderable isotope in both the dichloroacetyl and p-nitro- 
phenylserinol parts of the molecule. The labeling pattern 
in the p-nitrophenylserinol side chain is similar to that 
often found in the aromatic amino acids when Neurospora 
crassa or E. coli are grown on methyl labeled acetate as 














the only carbon source. D-threo-p-Nitrophenylserinol is 
probably converted largely to N-acetyl-p-nitrophenyl- 
serinol by Streptomyces venezuelae. Whether it is a pre- 
cursor of chloramphenicol is questionable. 
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STRUCTURAL RELATIONSHIPS AMONG INHIBITORS 
OF THE BEEF HEART SUCCINIC 
DEHYDROGENASE SYSTEM 


(Publication No. 13,133) 


Saul Woolf Rosen, Ph.D. 
Northwestern University, 1955 


Competitive inhibition of the succinic dehydrogenase 
system by dicarboxylic acids from C, to C,, has been well 
established by many investigators. Further, representing 
a generalized substrate analog by the structure shown 
below, 


R. 7A 


Cy 


‘“ 


R’” 


A 


(where for succinic acid, A is carboxyl, R and R’ are 
hydrogen, and n = 2) we find that the effects on inhibition 
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of changes in the R and R’ groups have also been tested. 
Much less attention, however, has been given to the effect 
on binding of changes in the character of the electronega- 
tive groups A. 

The first systematic studies of alterations in these 
acidic residues was begun by Klotz and Tietze, using a 
crude rat liver homogenate. This report is an extension of 
their work. 

Inhibition of the beef heart succinic dehydrogenase sys- 
tem by a group of structural analogs of the substrate has 
been studied in phosphate buffer at 37° and pH 7.4. 

Replacement of succinate carboxyl by phosphate gave a 
compound (1,2-ethanediphosphonate) that did not inhibit 
enzymatic activity — even at an analog concentration five 
times that of the substrate (R = 5). 1,4-Butanediphospho- 
nate, a higher homolog, was similarly unable to inhibit 
succinate dehydrogenation at pH 7.4. The enzymatic re- 
action was also carried out in the cationic buffer trishy- 
droxymethylaminomethane-hydrochloric acid; this ma- 
neuver did not alter interaction of the diphosphonates with 
the substrate site on the dehydrogenase. When the pH was 
lowered (to 6.2 and 6.8 respectively), both these compounds 
produced weak but detectable inhibition at R= 5. Titration 
data showed that at pH 7.4, the bivalent anion was present 
to the extent of 20% for ethanediphosphonate and 38% for 
butanediphosphonate. At the lower pH values, the bivalent 
species was increased to 80% of the total. 

Unlike the diphosphonates, inorganic pyrophosphate was 
a strong inhibitor at pH 7.4; this inhibition followed com- 
petitive kinetics. At pH 6.7, the percentage inhibition was 
higher than at pH 7.4. From the titration curve it was 
calculated that there was a ninefold increase in concen- 
tration of the bivalent anion (from 1% of the total charged 
species, to 9%) occasioned by the drop in pH. 

Methanediphosphonate, an analog of malonic acid in the 
phosphate series, had an affinity (K,/K;) = 0.3. Malonate 
and oxalate, the parent carboxylates, showed K,/K; values 
of 28. and 0.5 respectively. The affinity of pyrophosphate 
was 3.6, while that of phosphonoacetate was 0.7. These 
are not true values of the ratio of affinity of succinate and 
analog for the substrate site on the dehydrogenase (as 
Slater and Bonner, and Thorn, have shown, K,/Kj will be a 
true affinity ratio only as k,’/—->0). They are, however, 
useful relative values for the Same enzyme preparation 
studied under identical experimental conditions. 

Analogs formed by replacement of carboxyl by arsonate 
— as in arsonoacetic acid, and by sulfate — as in the ma- 
lonate analog, methionate, were also studied. It was found 
that these compounds, like the higher diphosphonates, were 
very weak inhibitors of succinate dehydrogenation, even at 
R= 5. 

Two other structural analogs — thiomalate and perfluo- 
roadipate — were cursorily tested. Both inhibited the de- 
hydrogenase system. Corrected for its endogenous oxygen 
consumption, thiomalate produced 88% inhibition at R = 5. 
The inhibition by perfluoroadipate (54% at R = 2), however, 
was equivocal — since crystals were present in the reaction 
vessels. 

Turning to an examination of the behavior of selected | 
metal complexing agents vis-a-vis the dehydrogenase sys- 
tem, it was found that: 

1) ethylenediaminetetraacetate was a relatively weak 
inhibitor (25% inhibition at R = 5); this slight inhibition was 
apparently not substrate-relieved. 

2) orthophenanthroline, dipyridyl, and 8-hydroxy- 





quinoline were fairly strong inhibitors (85, 68, and 65% in- 
hibition at R = 0.5). This inhibition was also not substrate- 
relieved. 

Structural requirements imposed by the substrate site 
of beef heart succinic dehydrogenase, have been discussed 
and some implicacions for chemotherapy have been raised. 
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NUTRITIVE VALUE OF D-TRYPTOPHAN 
(Publication No. 13,948) 


Mary Louise Schafer, Ph.D. 
Purdue University, 1955 


Major Professor: Ralph C. Corley 


The nutritive value of D-tryptophan was studied in young 
growing rats given a diet complete in all known required 
nutrients except niacin and tryptophan. The control animals 
received a partially purified diet containing the equivalent 
of 18 per cent protein in the form of acid hydrolyzed casein 
supplemented with either the D or L isomer of tryptophan 
while the experimental diets contained 4 per cent of the 
casein hydrolysate supplemented with either isomer of 
tryptophan. This low level of the indispensable amino acids 
and nitrogen did not permit growth but was sufficient for the 
maintenance of weight. The D and L isomers of tryptophan 
were added to all diets at a level of 0.136 per cent. In- 
testinal synthesis was inhibited by the addition of sulfa- 
Suxidine to the diet mixture. 

As a measure of the utilization of the D isomer of 
tryptophan the liver tissue was analyzed for total pyridine 
nucleotides (PN) at the end of a 28 day experimental period. 
After the protein of the liver tissue was precipitated the 
water soluble pyridine nucleotides were isolated by prefer- 
ential adsorption on charcoal with subsequent elution with 
dilute pyridine. Spectrophotometric analysis at 340 mp of 
the reduced form of the pyridine nucleotides gave a quanti- 
tative measure of the PN of the liver tissue. 

The liver tissue and the supernatant solution formed 
during the isolation of the pyridine nucleotides were ana- 
lyzed for the biologically active niacin analogues by a 
microbiological method using Lactobacillus arabinosus as 
the test organism. A comparison of the results of these 
determinations with calculated values for niacin from the 
analyses for pyridine nucleotides was used not only as a 
measure of the possible destruction of the coenzymes dur- 
ing the analysis for PN, but also as an indication of the 
relative amounts of niacin present in liver tissue in the 
coenzymatic enzyme systems and in the other biologically 
active forms. 

The results of this study indicate that there is no ap- 
parent difference in the utilization of the D and L isomers 
of tryptophan in young growing rats fed a diet complete in 
all other known required nutrients except niacin, but con- 
taining just enough of the indispensable amino acids and 
nitrogen, in the form of hydrolyzed casein, to maintain 
weight. There was no Significant difference in the amount 
of total pyridine nucleotides in the liver tissue from ani- 
mals fed the D and L isomers of tryptophan at a level of 
0.136 per cent; the average value for animals receiving 
L-tryptophan was 514 p gm.PN/gm. (380-660) as compared 
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with 464 » gm./gm. liver (400-610) for the animals re- 
ceiving the Disomer. Also, there was no difference in 
the ability of the animals to maintain their weight on the 
experimental diet with either isomer of tryptophan, and no 
apparent difference in their general appearance. 

When fed the control diet (18 per cent of acid hydro- 
lyzed casein), young growing rats did not utilize D-trypto- 
phan as readily as the Lisomer. In general appearance 
the animals receiving the D isomer were not as sleek nor 
were their coats aS creamy as was observed with animals 
fed the Lisomer. The rate of growth of the animals re- 
ceiving the D isomer was 13.8 gm./week as compared 
with 23.3 gm./week for the comparable group of animals 
receiving L-tryptophan. The total average gain for the 
animals receiving L-tryptophan was 93.1 gm. in 28 days 
as compared with 55.4 gm. for animals receiving D- 
tryptophan. The average amount of PN in the liver tissue 
of the animals fed the control diet with the L isomer was 
673 » gm./gm. liver (590-770) as compared with 528 pu 
gm./gm. liver (360-890) for animals fed the D isomer. 

In a statistical analysis of the data from the analysis 
of liver tissue for PN, the homogeneous variance test 
showed that the variances of the four diets (the two ex- 
perimental diets and two control diets) are non- 
homogeneous at the 1% level. The variance of the control 
diet with the L isomer is significantly different from the 
variance for the other three diets. The samples from the 
control diet with the D isomer of tryptophan belong to the 
Same population as samples from animals on the experi- 
mental diets with either isomer of tryptophan. 
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HORMONAL INFLUENCES ON CATALASE ACTIVITY 
(Publication No. 14,023) 


Robert Cecil Troop, Ph.D. 
The University of Oklahoma, 1955 


It is becoming increasingly evident that hormones ex- 
ert their regulatory effects on tissues and organs by in- 
fluencing the rate of enzymatic processes. With the con- 
cept of hormonal regulation of enzyme activity in mind 
this study was undertaken in an attempt to demonstrate 
whether the enzyme catalase is affected by endocrine sub- 
stances. The physiological role of catalase has not been 
fully clarified and it was felt that if some of the factors 
that influence its activity were better known perhaps its 
physiological function could more readily be understood. 

The influence of numerous hormonal factors on the 
liver catalase activity of the rat was studied. This was 
accomplished either by administering the active material 
to the animals or by surgical removal of certain endocrine 
glands. The catalase activity was measured quantitatively 
by the chemical method of Feinstein that consisted of de- 
termining the amount of sodium perborate destroyed by 
catalase action during a given period of time under rigidly 
controlled conditions. 

The findings of this study are summarized as follows: 

1. Two synthetic steroid hormones, cortisone and 
hydrocortisone, were shown to produce a marked reduction 
of liver catalase activity in the rat. 

2. Contrary to expectations, on the basis of the results 





with cortisone and hydrocortisone, adrenocorticotropic 
hormone did not alter the liver catalase activity. 

3. The sex difference in liver catalase activity was in- 
vestigated and the activity in the male rat was found to be 
approximately twenty-five percent greater than the corre- 
sponding activity in the female. 

4. Testosterone promoted an increase of catalase ac- 
tivity in mature female rats but not in immature females. 
Castration of male rats did not alter the catalase activity 
to a degree that was Statistically significant but a slight 
depression of the enzyme activity was indicated. 

5. Young adrenalectomized male rats, maintained on 
sodium chloride, did not show a liver catalase activity 
different from the activity of normal control animals. 

6. Cortisone did not supress the activity of crystalline 
catalase when they were combined in an in vitro system. 

7. It was demonstrated that the adrenal atrophy which 
occurs in rats treated with cortisone can be prevented by 
the simultaneous administration of iron salts either intra- 
muscularly or orally. It was further demonstrated that 
iron salts will potentiate the “adrenal-enlarging action” of 
adrenocorticotropic hormone. 

A tentative hypothesis of hormonal control of catalase 
activity is proposed. This hypothesis takes the findings 
of this and similar studies into consideration. It is based 
on the premise that the adrenocortical secretions are the 
principal hormonal factors in catalase regulation. The 
changes in enzyme activity seen after other endocrine 
changes are, according to this hypothesis, due to simul- 
taneous quantitative or qualitative changes in adrenocorti- 
cal secretion. 57 pages. $1.00. Mic 55-801 


ENZYMATIC TRANSFORMATION OF LYSOLECITHINS 
(Publication No, 14,266) 


Mayo Uziel, Ph.D. 
University of Washington, 1955 


The lecithinase B present in distilled water extracts of 
the mycelia of Penicillium notatum has been used for the 
preparation of L-a-glycerylphosphorylcholine. This 
enzyme preparation hydrolyzes B-palmitoleyl- L-a- 
glycerylphosphorylcholine rapidly and completely to pal- 
mitoleic acid and L-a-glycerylphosphorylcholine. The 
overall yields of the pure product have ranged from 40 to 
75 percent. 

The saturated lysolecithins are not hydrolyzed com- 
pletely but give rise to a new compound, a’stearoyl-L-a- 
glycerylphosphorylcholine. This migration of the fatty 
ester is enzyme catalyzed and has been found in extracts 
of Pancreatin as well. The enzyme has been named lyso- 
lecithin migratase. 

The difference in the two lysolecithins is evidenced in 
the decomposition points, X-ray powder diffraction pat- 
tern, infra-red spectra and an increase in the specific ro- 
tation. To identify the new compound, studies involving 
oxidation and methylation were performed. This evidence 
as well as the synthesis of the compound is presented as 
proof of the structure. 

The discovery of this enzyme allows the introduction of 
a new concept in intermediary lipid metabolism, the mi- 
gration of acyl groups. A proposal that this compound 
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may give rise to an alpha monoglyceride and phosphoryl- 
choline is discussed. 83 pages. $1.04. Mic 55-802 


TRYPTOPHAN METABOLISM 
IN VARIOUS ANIMAL SPECIES 


(Publication No. 14,156) 


Joseph Leo Warnell, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor C, P. Berg 


A comparative study of tryptophan metabolism in the 
liver tissue of the mouse, rabbit, rat, chicken, cat, and 
man was carried out using as substrates L- and D-trypto- 
phan, N-acetyl-L- and N-acetyl-D-tryptophan, L- and D- 
kynurenine, anthranilic acid and 3-hydroxy-anthranilic 
acid. These compounds and several other tryptophan me- 
tabolites were analysed for by a variety of methods which 
included paper chromatography for the fluorescing me- 
tabolites, spectrophotometric absorption in the ultraviolet 
for the aromatic derivatives, fluorometric assay for kynu- 
renine and anthranilic acid, and a colorimetric method for 
tryptophan. 

Methods which were developed for the synthesis of 3- 
hydroxy-anthranilic acid, the ethyl ester of 2-nitro-3- 
methoxy-benzoyl-pyruvic acid, and 2-nitro-3-methoxy- 
phenacylbromide are recorded in detail. The latter was 
used in the attempted synthesis of 3-hydroxy-kynurenine 
which was unsuccessful. The ethyl ester of 2-nitro-3- 
methoxy-benzoyl-pyruvic acid was prepared, but has 
not yet been used, for the synthesis of 3-hydroxy-kynu- 
renine.(1) All of the substrates used in the incubation ex- 
periments, except anthranilic acid, were prepared by 
methods which are outlined elsewhere.(2)(3) 

In the metabolism studies, 1.0 g. of liver slices were 
generally incubated with 1250 ug. of substrate in 5 ml. of 
Krebs-Ringer phosphate buffer solution, pH 7.4, under 
oxygen at 37 C. for 3 hours. The following results were 
obtained. 

(a). From L-tryptophan, the liver tissues of all of the 
animals formed large amounts of kynurenine. Mouse, rab- 
bit, rat, and human tissues produced kynurenic acid, and 
mouse and rat tissues also formed xanthurenic acid. Rab- 
bit tissue produced Na-acetyl-kynurenine. Mouse, rat, 
cat, and human tissues formed anthranilic acid. In all ex- 
periments, including the control tests, chicken, cat, and 
human tissues formed uric acid, which it is assumed was 
produced as a result of protein catabolism. 

(b). From D-tryptophan, all of the liver tissues formed 
D- or L-kynurenine, or both, thus indicating that the en- 
zymes responsible were not completely stereospecific for 
L-tryptophan. Rat tissue formed kynurenic acid in small 
amounts from D-tryptophan. 

(c). From N-acetyl-L-tryptophan, all of the liver tis- 
sues tested formed kynurenine, and all but mouse tissue 
produced small amounts of Na-acetyl-kynurenine. Mouse, 
rabbit, and rat tissues yielded kynurenic acid. 

(d). None of the liver tissues were observed to me- 
tabolize N-acetyl-D-tryptophan. 

(e). All of the liver tissues tested were able to me- 
tabolize L-kynurenine. The metabolites produced were 





found in essentially the same amounts as when L-trypto- 
phan served as the substrate. 

(f). D-kynurenine was metabolized in moderate 
amounts by rabbit, chicken, cat, and human tissues. No 
metabolites could be detected chromatographically or 
spectrophotometrically. 

(g). In experiments with anthranilic acid, only mouse 
and rabbit tissues were observed to metabolize it in sig- 
nificant amounts. The liver tissues of all of the animals 
were able to convert it into derivatives such as glycuro- 
nides. 

(h). When 3-hydroxy-anthranilic acid was used as the 
substrate, all of the liver tissues formed quinolinic acid. 
Careful spectrophotometric analyses of the media from 
these incubations seemed to warrant the conclusion that 
cat, mouse, and rabbit tissues produced significant amounts 
of nicotinic acid. All of the liver tissues, but the human, 
were able to degrade 3-hydroxy-anthranilic acid quantita- 
tively under the conditions employed. 
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Non-fluorescent organic compounds that form fluo- 
rescent metal chelates in solution are of considerable 
analytical value. A series of compounds was synthesized 
and investigated in order to determine the characteristics 
of structure and bond type necessary for the formation of 
fluorescent chelates. The parent type of structure for the 
compounds in this series is that of 0,o’-dihydroxyazo- 
benzene. Some modifications of this basic configuration 
such as the bis-salicylidene diamines, salicylidene-o- 
aminophenols, and salicylaldehyde azines were also studied. 

Both non-aqueous N,N-dimethylformamide and 34% 
N,N-dimethylformamide in water were found to be excel- 
lent solvents for fluorescent chelation reactions. Instru- 
mentation was developed for the measurement of fluo- 
rescence spectra and the accurate determination of 
fluorescence intensities. 

The bonds between the metal ion and the chelating agent 
were found to be primarily ionic in character. Transition 
elements do not form fluorescent chelates with this type of 
compound. A strong dependence of fluorescence intensity 
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on the size of the metal ion was observed. The acidity of 
the medium was found to be a critical but predictable 
factor. 

Reagents having potential value for the fluorometric 
determination of aluminum, zinc, gallium, indium, and 
magnesium were found. A theory has been presented to 
explain the fluorescence properties of the chelates. 
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OBSERVATIONS ON THE RARE EARTHS: 
SOME STUDIES INVOLVING CHELATE COMPOUNDS 


(Publication No. 13,487) 


Elsie Gulyas, Ph.D. 
University of Tlinois, 1955 


INTRODUCTION 


Spectrophotometric studies of rare earth metal che- 
lates show that the 4f electrons of the inner transition ele- 
ments are not involved in the formation of the metal-ligand 
bond.(9,12) Consequently, the bonding in these complexes 
either involves the higher d, s, and p orbitals or it must be 
ionic. Covalent bonding implies stable spatial configu- 
rations of the chelates. If the metal-ligand bond in the 
acetylacetonates, and certain other chelates, of the sexa- 
coordinate metals are covalent, then the chelates should 
exist in enantiomeric forms. Accordingly, resolution of 
the metal chelates into their optically active anitpodes 
would be evidence for d’sp* covalent bonding.(4,6) Once 
resolution has been achieved, the rate of racemization of 
the enantiometric forms indicates the stability of the anti- 
podal configurations, and thus, the stability of the covalent 
bond.(4) 

The acetylacetonates of the tervalent sexacoordinate 
metals are inner complexes. The usual methods of sepa- 
ration of the enantiometric forms, involving the formation 
of diastereoisomers with differing physical properties, are 
inapplicable in the case of these electrically neutral inner 
complexes. However, resolutions of a number of such 
compounds have been achieved by the preferential ad- 
sorption of one of the enantiomers by an optically active 
adsorbent.(1,2,5,7, 10,11) 

Marshall (8) attempted resolutions of yttrium acetyl- 
acetonate and some other rare earth chelates in order to 
elucidate the nature of the rare earth metal-ligand bonds. 
He obtained evidence, though not of a conclusive nature, 
for the partial resolution of the yttrium chelate by liquid 
chromatography with lactose hydrate as the adsorbent. 

The present investigation was a continuation of 
Marshall’s work. Though yttrium resembles closely the 
metals of the inner transition series, particularly erbium 
and holmium, it is not strictly, on the basis of its elec- 
tronic configuration, a member of that series. Hence, 
gadolinium acetylacetonate was selected for the study as 
representative of the inner transition series proper. For 
purposes of comparison, the acetylacetonates of scandium, 
yttrium, gallium, and indium were investigated also. 

The chromatographic behavior of the acetylacetonates 
of chromium(III), iron(II), and cobalt(III) were studied in 
order to ascertain the general efficacy of the method for 
the resolution of enantiomeric forms. The optically active 





forms of these acetylacetonates prepared by Dwyer and 
Gyarfas provide a convenient measure of the efficiency of 
the chromatographic separation method.(3) 


EXPERIMENTAL AND RESULTS 


1. Apparatus and Materials 

A Schmidt and Haensch polarimeter, No. 9143, cali- 
brated to 0.001° was used for the polarimetry. The pH was 
controlled in the preparation of the acetylacetonates with 
either a Model H or a Model G Beckman pH meter. 

The chromatographic column was a glass tube 100 cm. 
long with an inside diameter of 2 cm. equipped with a 
vacuum stopcock. 

The carbon and hydrogen assays were made by the 
microanalytical laboratory of the Chemistry Department. 

The yttrium, scandium, and indium sesquioxides, hy- 
drated gallium sulfate, and the acetylacetonates of gado- 
linium, chromium(III), iron(II), and cobalt(III) were ob- 
tained from the stocks of the Inorganic Chemistry Division 
of the Chemistry Department of the University of Illinois. 

The chromatographic adsorbents were Merck U.S.P., 
and Baker and Adamson reagent grade, lactose hydrate. 
In two separate instances starch and d-quartz were used. 

The solvents were chemically pure chloroform, ana- 
lyzed reagent grade benzene, low-boiling petroleum ether, 
and n-hexane. 





2. Preparation of the Acetylacetonates of Yttrium, 
Scandium, Gallium, and Indium 
The chelates were prepared by precipitation from aque- 
ous mixtures of the metal salts and acetylacetone in di- 
oxane at the appropriate pH. 








3. Chromatography of the Acetylacetonates 

Liquid chromatograms of the acetylacetonates were ob- 
tained with the use of lactose hydrate or anhydrous lactose 
as the adsorbent by elution with organic solvents. 

a. Chromium(III), Iron(II), and Cobalt(III) Acetylaceto- 
nates. Both the chromium and cobalt chelates yielded opti- 
cally active eluates which were stable to racemization for 
varying periods up to fourteen days. The chromatographic 
separation achieved with the cobalt complex was in one run 
25% efficient, and in another run 50% efficient, provided the 
optically active forms of Dwyer and Gyarfas, used for com- 
parison of the specific rotations, were pure.(3) 

The iron(III) chelate was not resolved chromatographi- 
cally. 

b. Gallium, Indium, and Scandium Acetylacetonates. 
None of these was resolved. 

c. Yttrium and Gadolinium Acetylacetonates. These 
complexes were partially resolved. Evidence was obtained 
for only one of the enantiomeric forms in the eluate frac- 
tions. The optically active solutions were surprisingly 
stable to racemization in some cases. The solvent, ap- 
parently, had a profound effect on the rate of racemization. 

The analyses of the residues from certain of the opti- 
cally active eluate fractions are in good agreement with 
the analyses of the starting materials. 





CONCLUSION 


The successful resolution of the enantiomeric forms of 
yttrium and gadolinium acetylacetonates and the compara- 
tively high optical stabilities of the active fractions suggest 
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that the metal-ligand bonding in these complexes is of the 
dsp’ covalent type. 128 pages. $1.60. Mic 55-805 
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This investigation is concerned mainly with the corre- 
lation of alloy composition with the corrosion potential of 
iron alloys. Time-potential measurements were made in 
1.0 molar sodium chloride solution on five different alloy 
systems: iron-chromium, iron-titanium, iron-chromium- 
titanium, iron-silicon, and iron-titanium-silicon. The ef- 
fect of different methods of polishing the electrode sur- 
faces on the corrosion potential was also studied. 

Electrodes of the different alloys were prepared from 
ingots. These ingots were hammered at red heat into rec- 
tangular bars, and then annealed at 1750°F. One inch 
Square pieces were cut from each alloy bar for the elec- 
trodes. 

In order that only a specific electrode surface might be 
exposed, the electrodes were mounted in leucite. In order 
to insure sound contact to the electrode, wire leads were 
soldered to the electrode before mounting; this required 
the devising of a new method for mounting the sample. A 
new mold was designed such that a narrow slit was cut in 
the outside cylinder allowing the wire lead to extend 
through the slit. The mounted electrodes were polished 
‘with emery paper and emery powder in water, used as an 
abrasive on a canvas buffing wheel. 





Corrosion potentials were measured by a potentiometric 
method, with the saturated calomel cell as a reference 
electrode. The potentials were measured against time 
until a steady value was obtained. 

Previous investigations have shown that corrosion con- 
tinues in solutions containing chloride, and the potential ob- 
tained in such solutions is different from the passive po- 
tential. The potentials measured in the study show a 
correlation with the alloy composition, and seem to be indi- 
cative of the corrodability within a series of alloys. 

In the iron-chromium alloys and the iron-chromium- 
titanium alloys, the potential decreases with increasing 
concentration of chromium. In the iron silicon alloys, the 
iron-titanium alloys, and the iron-silicon-titanium alloys, 
the potential is increased with increasing alloying agent 
content. 

An increase of the corrosion potential is indicative of 
greater corrodability for that particular series of alloys 
when exposed to 1.0 molar sodium chloride solution. 

Corrosion potential measurements were made to de- 
termine the effect on the potential of polishing the electrode 
surface to a high polish with an alumina suspension in 
water. The alumina polished surfaces gave distinctly 
higher potentials, as much as 0.2 volts in some cases, indi- 
cating more corrodable surfaces. This is interpreted as 
further evidence for the belief that cold working of the sur- 
face has occurred. 71 pages. $1.00. Mic 55-806 
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Homogeneous Precipitation of Lead Chromate 








The technic of precipitation from homogeneous solution 
has been extended to include the lead chromate precipitate. 
The slow oxidation of chromium (III) to chromate by bro- 
mate is observed in solutions at 90° - 95°C. The precipi- 
tate obtained is a crystalline orange-red material in con- 
trast to the yellow-orange non-crystalline lead chromate 
obtained by recommended procedures. The volume of the 
precipitate is halved when obtained homogeneously. It ex- 
hibits ideal properties in washing, transferring, and drying 
processes. The precipitate obtained is of maximum purity 
but shows no appreciable alteration when compared with the 
precipitate usually obtained. Scott states that small 
amounts of barium, strontium, calcium and bismuth are 
sometimes occluded in the precipitate during the hetero- 
geneous precipitation process. This is not observed when 
the precipitate is obtained homogeneously. The reaction 
proceeds with the liberation of acid. Sufficient quantities 
are not produced, during the generation, to inhibit the re- 
covery of the precipitate, if an acetate buffer is present. 
Ammonium salts must be absent during the generation 
process, or the generation of chromate is incomplete. 
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Volatilization of | Tin 





It was demonstrated that tin may be volatilized from 
brasses as the tetrachloride. The advantage that accrues 
from this fact is that tin may be isolated in a pure form. 
Subsequent purifications procedures for a precipitate and 
for the recovery of other components are eliminated. A 
titrimetric procedure is deemed reliable and less time- 
consuming that gravimetric procedures for the determi- 
nation of tin in the distillate. Reduction of tin(IV) is best 
effected by nickel which does not form insoluble products 
with the titrants used. Since tin (II) is sensitive to air 
oxidation, the titration must be carried out in a non- 
oxidizing atmosphere. 

Nitrate may be present in the sample. It was shown 
that the principal reduction product of nitrate is nitrite 
which can be destroyed by the addition of urea. 

Acidimetric titration of tin through the acid liberated 
in the formation of tin(IV)-tartrate complexes was shown 
not to be feasible. The complex forms through the acid 
group rather than the hydroxy group as heretofore de- 
scribed. The result is that the formation of the complex 


results in no change in the acid equivalency for the sample. 


Principal disadvantages of the volatilization of tin from 
brasses are the time required to obtain quantitative sepa- 
ration and the increased complexity of the equipment re- 


quired with respect to that used in gravimetric procedures. 
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A STUDY OF MANGANIC AND MERCUROUS IONS AS 
INTERMEDIATES IN COULOMETRIC TITRATIONS 
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The feasibility of internal electrolytic generation of 
manganic ion from sulfuric acid-phosphoric acid medium 
at currents up to 200 ma. has been demonstrated. Cur- 
rents higher than 200 ma. were not investigated. The oxi- 
dation potential of the manganic ion in this medium is ap- 
proximately 1.3 volts. Manganic ion has proved to be an 
excellent oxidimetric reagent for ferrous iron and for 
arsenite and a reasonably good reagent for oxalate. It 
should be applicable to many other oxidimetric determi- 
nations. 

It is possible also to generate manganic ion externally 
from a phosphoric acid-sulfuric acid-potassium pyrophos- 
phate solution. The applicability of externally generated 
manganic ion to the titration of ferrous iron has been 
demonstrated. 

Electrolytic generation of mercurous ion at a mercury 
pool anode has been accomplished with one hundred per 
cent current efficiency. Satisfactory coulometric titra- 
tions of halide ious with mercurous ion have been per- 
formed. The mercury pool anode may be used for several 
successive determinations of the same halide before re- 
newal of the supporting electrolyte becomes necessary. 
The use of mercurous ion presents a distinct advantage 
over the use of silver ion in halide titrations due to the 
fact that periodic cleaning of the electrode is not neces- 
sary. 





Coulometric titrations with electrolytically generated 
mercurous ion should be applicable to the determination of 
other ions, such as thiocyanate and ferrocyanide, which 


form insoluble mercurous salts. 
64 pages. $1.00. Mic 55-808 
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IRON(ITII)- HYDROXAMIC ACID CHELATES 
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The reaction of ferric ion with hydroxamic acids to give 
colored chelate compounds has been used extensively in 
analytical chemistry. The purposes of the present work 
were to identify the species formed, to characterize their 
behavior in aqueous and non-aqueous solutions, and to de- 
termine the equilibrium constants for their formation. 

The iron(III)-benzohydroxamic acid system was chosen 
as representative and was studied spectrophotometrically 
in water and in l-hexanol. Three soluble aqueous species 
were identified. A purple form having the formula, 
Fe(C,H;CONHO)‘**, is stable at about pH 1.00 or below. 
The wavelength of maximum absorbance is at 510 mp. A 
red ‘chelate, Fe(C,H,;CONHO) {*, is completely formed at 
pH 3.50. It has maximum absorbance at 480 my. At pH 
8.00, a yellow-red species, absorbing at 440 my, was 
identified as Fe(C,H;CONHO),. If the concentration of fer- 
ric ion is greater than 2.00 x 10~ M., a precipitate forms 
above pH 3.50. Analysis of the precipitate showed that the 
formula is Fe(C,H;CONHO);°3H.0. 

Extraction studies of the system were carried out, and 
it was found that oxygenated solvents such as alcohols and 
esters extract all aqueous species except 


Fe(C,H.CONHO) ‘+. 


The precipitated form also extracts. Non-oxygenated sol- 
vents such as carbon tetrachloride and benzene do not ex- 
tract any complexes. The 1-hexanol system was studied 
spectrophotometrically. The alcohol solutions were found 
to have a wavelength of maximum absorbance at 430 my in 
all cases where extraction occurred. It is postulated that 
the water-insoluble species and the 3:1 chelate dissolve 
directly in the hexanol, while the 2:1 chelate is extractible 
because it forms the 3:1 at the interface. 

The Bjerrum-Calvin technique was employed to de- 
termine the stepwise formation constants of some iron(III)- 
hydroxamic acid chelates. A 50 volume per cent dioxane- 
water solvent was used. The response of the glass 
electrode in this solvent to changes in hydrogen ion concen- 
tration was calibrated. The hydroxamic acids studied were 
salicylo-, a-naphtho-, p-chloro-, benzo-, p-methoxy-, 
phenylaceto-, aceto-, and propiono-. Linear relationships 
were found to exist between the logarithms of the forma- 
tion constants and pKa, the negative logarithms of the 
hydroxamic acids used. 88 pages. $1.10. Mic 55-809 
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A reliable and precise gravimetric method for the de- 
termination of boric acid in aqueous solution which is not 
subject to interference by weak acids and bases and fluo- 
ride ion has been developed. The method is based upon the 
conversion of boric acid to tetrafluoboric acid and the pre- 
cipitation of the latter with the organic precipitant, nitron. 
For the eight sets of three samples on which the recom- 
mended procedure was employed, the mean deviation within 
a given set varied from 0.8 to 7.6 parts per thousand. The 
accuracy for the same eight sets varied from -1.2% to 
+1.7%. The average absolute accuracy for the 24 individual 
determinations in the range from 125 to 250 milligrams of 
boric acid was + 1.1%. 

In addition, the use of triethanolamine, salicylic acid, 
and fluoride ion were studied as possible reagents for the 
determination of boric acid. 

Although it was shown that triethanolamine forms a 
chelate with boric acid in aqueous solution, it was not pos- 
sible to use triethanolamine directly as a titrant for boric 
acid because no way could be devised to detect the equiva- 
lence point in such a titration. A method based on the for- 
mation of the triethanolamine borate chelate and the non- 
aqueous titration of the latter was developed, but the 
method could not be made to give results more accurate 
than + 5%. A new method for the preparation of triethanol- 
amine borate has been devised, and a number of unreported 
properties of this compound have been determined. 

A colorimetric method for aqueous boric acid based 
upon the green coloration of a triethanolamine-copper- 
boric acid complex was devised, but the sensitivity of the 
method is too low for trace analysis. 

All attempts to utilize the reaction of boric acid with 
salicylic acid as the basis for a titrimetric method were 
unsuccessful. Titrations in aqueous media failed not only 
because a means for detecting the end point could not be 
devised, but also because neither a 1:1 nor a 2:1 salicylate- 
borate chelate could be made to form quantitatively. 

Although it was shown that a stable 2:1 salicylate- 
borate chelate forms in concentrated sulfuric acid solution, 
a satisfactory titration method in this medium could not be 
devised. Photometric titrations in which the absorbancy of 
the salicylic acid was followed were attempted. The 
equivalence point in these titrations could not be located 
precisely, however, because the absorption of water by the 
concentrated sulfuric acid caused the entire salicylic acid 
curve to shift its position during a titration. 

A complexometric titration of boric acid with fluoride 
ion was attempted, but again it was not possible to deter- 
mine the equivalence point in the titration. 
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The formation of hydrazine in mixtures of ammonia and 
hypochlorite in the Raschig synthesis has been studied ex- 
tensively, but still requires further clarification.’’* Mono- 
chloramine, NH,Cl, has been shown to be the active inter- 
mediate in the preparation of hydrazine by this method. 
Since the latter compound is quite analogous to hydroxyl- 
amine-O-sulfonic acid, H,NOSO,H, HOS was used as the 
starting material for the preparation of hydrazine and 
methylhydrazine in the hope that additional light might be 
Shed upon the reactions involved in the Raschig synthesis. 

HOS may be prepared by the interaction of an hydroxyl- 
ammonium salt with chlorosulfonic acid or by the action of 
Oleum on dihydroxylammonium sulfate. The free acid is a 
white, hygroscopic solid melting with decomposition at 
210-211° C. The x-ray diffraction pattern of HOS is typical 
of a crystalline substance. Infra-red data on the solid af- 
ford no evidence either for or against its existence as the 
zwitter-ion, NH;‘-OSO;, HOS is soluble in water and 
methanol, slightly soluble in ethanol and insoluble in ether, 
chloroform and carbon tetrachloride. HOS has an acid 
ionization constant equal to 1.3 x 10~. The primary ana- 
lytical procedure for HOS is an iodometric one, based upon 
its ability to oxidize iodide. Alternate procedures involve 
its indirect determination as total sulfate or hydroxylamine 
resulting from the acid decomposition of HOS. 

The decomposition of HOS in aqueous solutions is 
markedly affected by variations in pH, temperature and 
copper ion concentration. The major reactions involved 
are a) an acid catalyzed hydrolysis to hydroxylammonium 
ion and b) a base and/or copper catalyzed disproportion- 
ation to nitrogen and ammonia. Two other reactions also 
take place, but are so very slight that they do not affect the 
overall situation to any great extent. 

The mechanism proposed for the formation of hydrazine 
from ammonia and hypochlorite’ is in agreement with the 
data obtained from this research. It was found that the 
yield of methylhydrazine from mixtures of HOS and methyl- 
amine was influenced favorably by a) an increase in the 
molar ratio (CH;NH.:HOS), b) the addition of gelatine and/or 
permanent base and c) an increase in the molar concen- 
trations of the reactants. The presence of copper com- 
pletely inhibits the formation of methylhydrazine. All of 
these factors are operative in the Raschig synthesis. Fur- 
ther work must be done before the proposed mechanism 
may be definitely characterized. The reactions of HOS it- 
self should also be studied further. 

168 pages. $2.10. Mic 55-811 


Z. angew. Chem. 20, 2065-71(1907). 
2. Audrieth, L. F. and Ogg, Betty, The Chemistry of 

Hydrazine,” John Wiley and Sons, Inc., New York, 1951. 
3. Audrieth, L. F., Colton, E. and Jones, M.M.: J. 


Am, Chem. Soc, 76, 1428-31 (1954). 


1, Raschig, F.: 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





2008 


CHEMISTRY 





THE COMPOSITION OF “SODIUM DIBORANE” 
(Publication No. 14,975) 


George Erich Stridde, Ph.D. 
Rensselaer Polytechnic Institute, 1955 


“Sodium diborane” has been prepared by the reaction 
of diborane with sodium amalgam, and its composition 
studied by extraction with solvents at or below room tem- 
perature. The major product was shown to be sodium 
borohydride. A smaller fraction comprising roughly one 
eighth of the total was isolated and is considered to consist 
of sodium diborohydride and more highly condensed boro- 
hydride ions. 

A mechanism to account for the products obtained, and 
the stoichiometry observed, is considered. 

Sodium carriers for the reaction other than mercury 


were investigated and found unsuitable. 
48 pages. $1.00. Mic 55-812 


CHEMISTRY, ORGANIC 


CHELATED MONOMERS FOR 
POLYMERIZATION STUDIES 


(Publication No. 13,448) 


Stacy Alan Aspey, Ph.D. 
University of Dlinois, 1955 


The search, undertaken within the last few years, for 
materials capable of withstanding exposure to elevated 
temperature and strong chemical agents has largely over- 
looked the chelated organic molecule. Chelation appears 
to impart rather remarkable stabilization in several re- 
spects as evidenced by the fact that the phthalocyanines 
may be sublimed at temperatures up to 580° C. without de- 
composition and basic beryllium acetate is reported to be 
apparently stable to boiling nitric acid. 

The purpose of this study was to investigate the ther- 
mal stability of some chelates and gain some information 
as to the effects of variations in structure. The complexes 
prepared served this purpose and were phenolic-type mole- 
cules which provided a possibility for a polymer-forming 
condensation reaction with formaldehyde. 

The following double Schiff bases and their zinc, 
nickelous, cupric and iron complexes were prepared: 

1) 1,2-bis(2-hydroxybenzylideneamino)ethane; 2) 1,2-bis(2- 
hydroxy-3-methylbenzylideneamino)ethane; 3) 1,2-bis(2,4- 
dihydroxybenzylideneamino)ethane; 4) 1,2-bis(2-hydroxy- 
benzylideneamino)benzene; 5) 1,2-bis(2-hydroxy-3-methyl- 
benzylideneamino)benzene; 6) N,N’-bis[2-(2-hydroxy- 
benzylideneamino)ethyl|ethanediamine-1,2; 7) O,O’-bis[2- 
(2-hydroxybenzylideneamino)ethyl|ethanediol- 1,2; 8) O,O’- 
bis[2-(2-hydroxy-3-methylbenzylideneamino)ethyl|ethane- 
diol-1,2; 9) S,S’-bis[2-(2-hydroxybenzylideneamino)ethy]]- 
ethanedithiol-1,2; 10) S,S’-bis[2-(2-hydroxy-3- methyl- 
benzylideneamino)ethy]l|ethanedithiol- 1,2. 

The thermal stability, under oxidizing conditions, of 
these chelates was determined by measuring the percent- 
age weight loss over a forty-eight hour period at 





240°-260° C. The general conclusions drawn from this test 
were: 1) the order of stability of the quadridentate com- 
plexes was Zn>Ni>Cu>Fe; 2) the stability of the zinc 
and nickelous quadridentates was considerably superior to 
that of any of the sexadentates; 3) the sexadentates did not 
show as wide a range of stability as the quadridentates; 

4) the stability order in the sexadentates containing thio- 
ether linkages was found to be Fe> Zn > Cu in one series 
and Ni>Fe>Cu in the other; 5) sexadentate chelates with 
two ether linkages exhibited the following order: Zn>Cu> 
Ni; 6) some stabilization was gained by incorporating the 
linkages between chelating atoms into aromatic rings, as in 
the transition from disalicylal ethylenediamine to disali- 
cylal o-phenylenediamine. 

Formaldehyde condensations, using basic catalysis, 
were carried out with a number of the quadridentate Schiff 
bases to yield resinous materials appearing to vary from 
chains with only three or four “units” to higher polymers. 
Small samples of these resins were dissolved and then 
chelated to give highly-colored resins. Characterization 
of the polymers was not completed. 

109 pages. $1.36. Mic 55-813 


MECHANISM OF ACTION OF 
THE FUNGICIDE COPPER OXINATE 


(Publication No. 14,304) 


David Edward Barnes, Ph.D. 
The University of Florida, 1955 


Racioactive 8-hydroxyquinoline labeled in two different 
positions, the 9- and the 2,4-, was prepared for the first 
time. It was noted from the preparation via labeled ani- 
line- 1-C** that a diluted product with respect to the spe- 
cific activity was obtained, suggesting that the reduced 
nitrobenzene enters the reaction and dilutes the product. 
This was not the case for the 8-hydroxyquinoline prepared 
via the labeled glycerol-1,3-C™. 

The uptake of 8-hydroxyquinoline by A. niger mycelia 
was found to increase as the pH increased to 7. This effect 
could be predicted on the basis of the neutral molecule 
which is present in greatest amounts at pH 7. 

Radioactive spores and mycelia were prepared by allow- 
ing the fungi to grow on 8-hydroxyquinoline-9-C* media. 
The uptake of 8-hydroxyquinoline-9-C’* by both spores and 
mycelia was measured. The rate of uptake was very rapid 
for the spores. The uptake of copper-8-quinolinolate by 
both the spores and mycelia was measured. Studies on dis- 
tribution and solubility of 8-hydroxyquinoline and its copper 
complexes were carried out. A hypothesis as to how the 
8-hydroxyquinoline or its metal complexes act as a fungi- 
cide is proposed. 116 pages. $1.45. Mic 55-814 
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THE SYNTHESIS AND REACTIONS OF 2-SUBSTITUTED 
CYCLOPROPANECARBOXYLIC ACID DERIVATIVES 


(Publication No. 14,240) 


Robert Keith Barnes, Ph.D. 
University of Washington, 1955 


In the course of a study of reactions which might lead 
to the formation of cyclopropenecarboxylic acid, several 
2-substituted methyl and ethyl cyclopropanecarboxylates 
and some related cyclobutane derivatives were prepared 
and their reactions were investigated. Derivatives of the 
cyclic 2-aminoesters were prepared in good yield by the 
Curtius reaction. The methyl urethans of the cis- and 
trans-methyl 2-aminocyclopropanecarboxylates on hy- 
drolysis in alcoholic mineral acid solutions gave reactions 
leading to the formation of methyl B-formylpropionate. 
The methyl urethan of cis-methyl 2-aminocyclobutane- 
carboxylate required more vigorous conditions to cleave 
the ring and form methyl y-formylbutyrate. These ring 
fission reactions have been interpreted in terms of ring 
strain. 

Basic hydrolysis of the methyl urethans of cis- and 
trans-cyclopropyl compounds gave ammonia and polymeric 
material. The approximate rate of ammonia formation 
was the same for the two configurations. Sodium carbon- 
ate hydrolysis of the benzyl urethan of trans-methyl 2- 
aminocyclopropanecarboxylate gave as the only identified 
product the benzyl ester of carbamic acid, while identical 
reaction conditions with the benzyl urethan of cis-methyl 
2-aminocyclobutanecarboxylate gave the benzyl urethan of 
(cis) 2-aminocyclobutanecarboxylic acid. It is suggested 
that the basic reactions of the three-membered aminoester 
derivatives proceed by an elimination mechanism. 

Hydrogenolysis of the benzyl urethans of the three and 
four-membered aminoesters proceeded rapidly with the 
utilization of four equivalents of hydrogen. The cyclopro- 
pane derivative gave ammonia and an intractable material, 
while the four-membered urethan gave an aminoester. All 
attempts to isolate the free aminoester or acid of the 
cyclopropyl compounds failed. 

Several attempts to prepare methyl 2-nitrocyclopro- 
panecarboxylate were unsuccessful. Catalytic reduction 
of methyl 3,3-dimethyl-2-nitrocyclopropanecarboxylate in 
acetic acid and methanol gave a low yield of a compound 
which formed the 2,4-dinitrophenylhydrazine derivative of 
methyl £-methyl-8-formylbutyrate. Neutral catalytic re- 
duction of the nitroacid gave bis(5-keto-3,3-dimethyltetra- 
hydrofuranyl)amine in fair yield. 

Acetate pyrolysis of ethyl and methyl 2-acetoxycyclo- 
propanecarboxylates resulted in the fission of the 2,3- 
position of the ring and formation of acrolein, carbon mon- 
oxide, acetic acid, and ethylene in the case of the ethyl 
ester, and acrolein, carbon monoxide, and methyl] acetate 
in the case of the methyl ester. 

Ethyl 2-bromocyclopropanecarboxylate was prepared 
by the addition of diazoacetic ester to vinyl bromide and 
also by the Hunsdiecker reaction on the monosilver salt of 
ethyl hydrogen cyclopropane-1,2-dicarboxylate. The 
bromoester was inert to silver nitrate, sodium iodide in 
acetone, and quinoline, and the ester could be saponified 
in aqueous sodium hydroxide solution to the bromoacid. 
The bromoester reacted rapidly at room temperature with 
potassium t-butoxide in t-butyl alcohol to give a good yield 
of ethyl 2-t-butoxycyclopropanecarboxylate. A study of 














this reaction in labeled solvent revealed that this product 
does not arise by an Sn1 or Sn2 reaction, and the t-butoxy- 
ester contained two labeled hydrogens as a result of the 
reaction. Neither the bromoester nor the t-butoxyester 
exchange hydrogens with the basic solvent under the con- 
ditions of the reaction. The formation of the labeled prod- 
uct has been interpreted as evidence for the formation of 
ethyl cyclopropenecarboxylate as an intermediate in this 
reaction, and that this unsaturated ester undergoes an ex- 
change of a vinyl hydrogen with the solvent. The t-butoxy- 
ester must then be formed from this unsaturated inter- 
mediate by a 1,4-addition of the hindered base to the 
reactive double bond. The exchange of a ring vinyl hydro- 
gen with the solvent is in agreement with the postulated 
acetylenic character of the highly strained cyclopropene 
double bond. 215 pages. $2.69. Mic 55-815 


A STUDY OF N-ALKYLATED 
CYCLOHEXEN-2-YLAMINES AND SOME RELATED 
HETEROCYCLIC DERIVATIVES 


(Publication No. 14,306) 


James Monroe Bonnell, Ph.D. 
The University of Florida, 1955 


As a result of this investigation, eighteen cyclo- 
hexen-2-ylamines have been synthesized. These com- 
pounds, with the exceptions of cyclohexen-2-ylamine, N,N- 
dimethylcyclohexen-2-ylamine, and N,N-diethylcyclohexen- 
2-ylamine, are new to the literature. 

Four N-substituted heterocyclic compounds have been 
synthesized. With the exception of N-cyclohexen-2- 
ylpiperidine these compounds are new to the literature. 
1-(2-Hydroxyethyl)-2,5-dimethylpiperazine, which is new 
to the literature has been synthesized. Infrared spectra of 
certain of these compounds are presented. 

131 pages. $1.64. Mic 55-816 


DERIVATIVES OF PIPERAZINE. XV. THE KINDLER 
MODIFICATION OF THE WILLGERODT REACTION 
USING4 PHENYLPIPERAZINES. 


(Publication No. 14,307) 


John Charles Braun, Ph.D. 
The University of Florida, 1955 


Forty-seven new N-substituted thioamides have been 
prepared by the Kindler modification of the Willgerodt 
reaction. 

A review of literature on the reaction has been pre- 
sented. The possible mechanisms which have been pro- 
posed by various authors have been reviewed. The com- 
pounds have been described, and physical and analytical 
data have been tabulated. 74 pages. $1.00. Mic 55-817 
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PYRIDINE ANALOGS OF CHALCONE AND THEIR 
COPOLYMERIZATION REACTIONS 


(Publication No. 13,467) 


Lester Earl Coleman, Jr., Ph.D. 
University of Illinois, 1955 


In the past few years the polymerization reactions of 
chalcone, its substituted derivatives, and the furan and 
thiophene analogs have been studied in this Laboratory. 
The improvement of the hysteresis and low temperature 
properties of the benzalacetophenone - butadiene copoly- 
mers over standard GR-S suggested the preparation of the 
pyridine analogs of chalcone and the study of their poly- 
merization reactions. It was hoped that the presence of 
the pyridine ring would improve the oil resistance of the 
butadiene copolymers in addition to improving the hyster- 
esis and low temperature flexibility. 

A series of pyridine analogs of chalcone and cinnamic 
acid have been prepared and their preparation has been de- 
scribed in detail along with the infrared and ultra violet 
absorption spectra. 

The polymerization and copolymerization of these new 
monomers had been described. The presence of these 
compounds in the copolymer and their exact incorporation 
was determined by means of the infrared spectrum and 
nitrogen analysis in the case of each different copolymer. 

2-Pyridalacetophenone, 2-pyridal-p-chloroaceto- 
phenone, 3-pyridalacetophenone, and 4-pyridalacetophenone 
have been copolymerized with butadiene, isoprene, styrene, 
methyl acrylate, methyl methacrylate, and acrylonitrile. 
No polymers were formed with isobutyl vinyl ether, maleic 
anhydride, trichloroethylene, vinyl acetate, vinyl chloride, 
and 2-vinylpyridine. Evaluation of a compounded and cured 
2-pyridalacetophenone - butadiene copolymer indicated 
good tensile strength, extremely high modulus, and very 
good oil resistance. Stress-strain is similar to GR-S but 
the low temperature flexibility is very poor and the 
temperature-rise values and set values are quite high. 
The evaluation of a compounded and cured 3-pyridalaceto- 
phenone - butadiene copolymer indicated a high viscosity 
copolymer with poor elasticity in the tread type recipe. 
The low temperature flexibility and oil resistance were 
good and the temperature-rise and set values were better 
than GR-S. In a carcass type recipe this polymer had a 
higher modulus and lower tensile strength than GR-S. 

2-Methyl-5-cinnamoylpyridine and 4-cinnamoylpyridine 
copolymerized with butadiene, isoprene, styrene, acrylo- 
nitrile, methyl acrylate, and methyl methacrylate. No 
polymers were formed with isobutyl vinyl ether, maleic 
anhydride, trichloroethylene, vinyl acetate, vinyl chloride, 
and 2-vinylpyridine. Evaluation of a compounded and cured 
2-methyl-5-cinnamoylpyridine - butadiene copolymer indi- 
cated excellent hysteresis, low set values, and excellent 
low temperature flexibility. The stress-strain values 
showed poor elasticity but this was due in part to the high 
viscosity. When mixed in a carcass type recipe this co- 
polymer has higher modulus and lower tensile strength 
than GR-S. Because of the outstanding hysteresis proper- 
ties another evaluation sample is being prepared with a 
lower dilute solution viscosity. 

2-Cinnamoylpyridine and 2-pyridal-2-acetylpyridine 
copolymerized with butadiene and acrylonitrile but the 
conversions were low in each case. They failed to give 
polymers with isoprene, isobutyl vinyl ether, maleic 


anhydride, methyl acrylate, methyl methacrylate, styrene, 
trichloroethylene, vinyl acetate, vinyl chloride, and 2- 
vinylpyridine. The coordination compound of 2-cinnamoyl- 
pyridine and ferric chloride also copolymerized with buta- 
diene giving a low conversion polymer. 

The B-(2-, 3-, and 4-pyridyl)-acrylic acids formed co- 
polymers with butadiene and acrylonitrile. No copolymers 
were formed with methyl acrylate, methyl methacrylate, 
styrene, and vinyl acetate. 

None of the compounds prepared could be homopoly- 
merized. 

Incorporation data indicate that the 2-, 3-, and 4- 
pyridalacetophenones may have a tendency to alternate with 
butadiene while 2-methyl-5-cinnamoylpyridine and 4- 
cinnamoylpyridine do not. 135 pages. $1.69. Mic 55-818 


THE PYROLYSIS OF ETHYL ESTERS 
AND THE ATTEMPTED SYNTHESIS 
OF DIMETHYLENECYCLOPROPANE 


(Publication No. 14,184) 


John Joseph Daly, Jr., Ph.D. 
University of Maryland, 1955 


Supervisor: William J. Bailey 


The Pyrolysis of Ethyl Esters. The pyrolysis of ethyl 








esters, although not a new reaction, has been used in only 
one instance to effect the desirable synthesis of an acid. 

This thesis describes the pyrolysis of a number of ethyl 
esters with potentially labile carboxyl groups, so that in- 
itial cleavage of the ester to the acid is followed by de- 
carboxylation. In this manner, mono- and di-substituted 
acetoacetic esters were pyrolyzed to give methyl ketones; 
cyanoacetic esters were pyrolyzed to give nitriles; and 
malonic esters were pyrolyzed to give the corresponding 
acids or esters. In these cases, pyrolysis involves the 
cleavage of the molecule into ethylene, carbon dioxide, and 
a ketone, nitrile, acid or ester, depending on the starting 
material. 


R 


1 
R,-C-COOCH,CH, —PY7yze 





R, 
> R,-C-H + CO, + CH2CH, 
R, Rs 
R, i. R, = H, alkyl (saturated or unsaturated), cycloalkyl, 
aryl. 


O 
R.= CN, CH:-C-, COOCHCH. 


A comparison of the yields of product obtained in this 
study with those obtained using other available synthetic 
procedures indicates that nitriles are prepared in excel- 
lent yields, ketones in good yields, and acids and esters in 


satisfactory yields. The saving of time and material 


makes this pyrolytic procedure the preferred method of 
synthesis for many of these compounds. 

Thus the pyrolysis of an ethyl ester with a potentially 
labile carboxyl group constitutes an entirely satisfactory 
method of essentially effecting hydrolysis and decarboxyl- 
ation through thermal methods. 


Attempted Synthesis of Dimethylenecyclopropane. 
Interest in the formation of a closed-chained analogue of 
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isoprene, the constituent monomer of natural rubber, made 
the synthesis of dimethylenecyclopropane highly desirable. 

Ethyl cyclopropane-1,2-dicarboxylate was prepared by 
two methods, one involving the ring closure of ethyl a -bro- 
moglutarate with potassium hydroxide, and the other the 
pyrolysis of ethyl cyclopropane-1,1,2-tricarboxylate. The 
diester was reduced with lithium aluminum hydride to 
form 1,2-dimethylolcyclopropane, which was converted to 
1,2-dimethylolcyclopropane-bis (methyl carbonate). Py- 
rolysis of the dicarbonate gave a diene fraction, which did 
not give an exact analysis for dimethylenecyclopropane, 
but which definitely indicated the presence of a compound 
of the formula C;Hg. The presence of a diene system was 
proved by the ultraviolet absorption spectrum. Infrared 
analysis indicated the presence of a cyclopropane ring, and 
excluded the presence of any open-chain isomers of di- 
methylenecyclopropane. An attempted Diels-Alder re- 
action of the diene fraction and maleic anhydride gave only 
polymeric products. 

On the basis of the information obtained, it is probable 
that dimethylenecyclopropane was obtained in an impure 
state, but that its synthesis cannot be claimed, because of 
incomplete characterization. 

91 pages. $1.14. Mic 55-819 


A STUDY OF THE TAUTOMERISM OF ESTERS 
OF AROMATIC PYRUVIC ACIDS 


(Publication No. 13,039) 


William Edwin Donahue, Ph.D. 
Lehigh University, 1955 


The tautomerism of a-ketoesters has been little 
studied, although there have been several significant in- 
vestigations of the tautomerism of B-ketoesters.(1) In 
consideration of a study of B-aromatic pyruvic esters, it 
seemed likely that the enolic hydrogen atom would chelate 
with a properly located ring hetero atom and that the ex- 
tent of enolization at equilibrium would be dependent on 
the basicity of the hetero atom (see diagram). 


| 
~ Cr 
‘c~ “No. coor 


R 
4 ap 7 


The esters studied all correspond to the formula, 
RCH,COCO.-CH, (or -C2H;), where R is phenyl, p-methoxy- 
phenyl, p-nitrophenyl, 2-quinolyl, 4-quinolyl, 2-quinoxalyl, 
2-benzoxazolyl, 2-benzothiazolyl, p-chlorophenyl, 1-nap- 
thyl, 2-naphthyl, 2-thienyl, 3-pyridazyl, 2-pyrimidyl, 4-py- 
rimidyl, or 2-pyrazyl. The last eight are new compounds. 

Titration with bromine solutions (Kurt Meyer method) 
indicated that the esters are essentially enolic in the 
crystalline state, changing to an equilibrium of ketone and 
enol in solution. This equilibration was extremely slow at 
5°, three days or more for the heterocyclic compounds and 
an even longer period for the carbocyclic compounds. 

Results obtained with the heterocyclic compounds was 
in accord with electron availability ortho to the side chain. 
The 2-pyrimidyl, 4-pyrimidyl, and 2-quinolyl esters had 








equilibrium enol contents above 90 per cent; the 3-pyri- 
dazyl, 2-pyrazyl, and 2-quinoxalyl compounds ranged from 
72 to 85 per cent; the 3-quinolyl, 1-naphthyl, and 2-naph- 
thyl compounds, which cannot form chelate rings, and less 
than 60 per cent enol content at equilibrium. The benzo- 
thiazolyl ester had a higher enol content than the benz- 
oxazolyl ester, as though the basicity of the nitrogen atom 
in the latter was reduced by the greater acidity of oxygen 
than sulfur. 

In the enol form of these esters, two double bonds in 
the side chain are conjugated with the aromatic ring. The 
electronic spectrum should show absorption close to or in 
the visible region. All of the esters showed one or more 
prominent absorption bands at a wave-length greater than 
290 millimicrons, the quinolyl and quinoxalyl compounds 
having peaks in the visible spectrum. It was found that the 
strength of absorption in the bands of longest wave-length 
decreased as the enol content decreased, as evidence that 
the electronic transition concerned is affiliated with enolic 
structure. It was also found that the spectra of the corre- 
sponding pyruvic acids and esters were very similar, the 
esters absorbing at slightly longer wave-lengths. These 
bands are greatly diminished when the acids are converted 
to their salts, which are known to be ketonic. 

From the extinction coefficient and enol content at equi- 
librium, the extinction coefficient for 100 per cent enol 
content was calculated (assuming that the long wave ab- 
sorption is due solely to the enolic form of the compound). 
These values were found to be in good agreement with the 
extinction coefficients measured immediately after putting 
the solid esters into solution. 

A determination of wet melting-points gave some sup- 
port for chelation, but infra-red spectra in Nujol mulls 
showed absorption at 3 millimicrons only for the carbo- 
cyclic compounds. 100 pages. $1.25. Mic 55-820 


1. G. W. Wheland, “Advanced Organic Chemistry,” 
Second Edition, John Wiley and Sons, Inc., New York, N.Y., 
1949, p. 599-607. 


STUDIES ON UNSATURATED BICYCLIC COMPOUNDS 
WITH NITROGEN AT THE BRIDGEHEAD 


(Publication No. 13,491) 


Allan Stuart Hay, Ph.D. 
University of Illinois, 1955 


INTRODUCTION 


The purpose of this investigation was threefold; first, 
to determine the location of the double bond introduced into 
quinolizidine (I) by mercuric acetate desaturation; second, 
to obtain evidence concerning the proposed shift of the 
double bond in going from an a-,f-unsaturated amine (en- 
amine) to its salt, corresponding to the structural trans- 
formation: 


a 7 Ht 
AL=G-NL 3 


~ ial 
H- C=N +; 


and third, to study the reactions of the grouping _C=N= + ‘ 
especially as to attack by nucleophilic reagents. 
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DISCUSSION OF RESULTS 


Mercuric acetate desaturation of quinolizidine results 
in 41\)°/ _dehydroquinolizidine, which forms salts of the 
4 5(10) -dehydroquinolizidinium type. The establishment of 
the structures is based on data accumulated from infrared 
spectra, ultraviolet spectra, pKa’ measurements, Zere- 
witinoff active hydrogen determinations, reduction with 
lithium aluminum hydride, and Grignard reaction with the 
a,B8-unsaturated (enamine) salt. 

The reaction of nucleophilic reagents with A*(!°) -de- 
hydroquinolizidinium salts results in the introduction of a 
substituent into the 10-position of quinolizidine, subject to 
the steric requirements of the system. In this manner the 
nitrile group can be added, and by use of the appropriate 
Grignard reagent or organolithium compound, methyl, 
ethyl, n-propyl, benzyl and a-picolyl groups may be intro- 
duced. Isopropyl and phenyl could not be introduced, pre- 
sumably for steric reasons. Thiols and thiophenols can be 
caused to react as their potassium salts but will also add 
directly to A‘(?°) -dehydroquinolizidine at the 10-position. 

The reactions of the >C=N+ group indicate an 
analogy with the carbonyl group to a limited extent. How- 
ever, typical carbonyl reagents such as bisulfite, hydroxyl- 
amine or phenylhydrazine either fail completely to react 
or at most give evidence of an unstable addition product 
that is in equilibrium with its components. 

111 pages. $1.39. Mic 55-821 


I. CONVERSION OF OLEFINS TO 
HYDROXY BENZOATES BY PERBENZOIC ACID 
WITH OVERALL CIS ADDITION. 

Il. THE CIS EFFECT 
IN THE CYCLOPENTANE SYSTEM. 


(Publication No. 13,494) 


Yngve Gust Hendrickson, Ph.D. 
University of Illinois, 1955 


Part I. 


A recent study’ of the perbenzoic acid oxidation of the 
isomeric p-methoxystilbenes reports an overall cis ad- 
dition of the peracid to the olefin. However, this formation 
of hydroxy esters generally occurs with overall trans ad- 
dition to the double bond. If one assumes that the p- 
methoxystilbene oxides are intermediates in this oxidation, 
an unusual opening of the oxide with retention of configu- 
ration has occurred. In the same study’ was reported the 
preparation of a p-methoxystilbene oxide, the configuration 
of which was not demonstrated, and its reaction with ben- 
zOic acid to give the same monobenzoate obtained from 
p-methoxystilbene. 





These oxidations were studied more closely. Saponifi- 
cation of the total neutral fraction from the oxidation of the 
trans-olefin was found to give exclusively threo-p-methoxy- 








hydrobenzoin. From the cis-olefin was obtained a mixture 
of p-methoxyhydrobenzoins, containing approximately 76% 
of the erythro-glycol and 20% of the threo-glycol. Hence, 
the reaction occurred predominantly with overall cis ad- 
dition to the olefins. A study of the ultraviolet spectrum of 
the reported p-methoxystilbene oxide shows that it is the 
trans-isomer; thus, its opening with benzoic acid takes 











place with retention of configuration. Although all attempts 
to isolate cis-p-methoxystilbene oxide failed, an impure 
substance was obtained which behaved, in some respects, 

in a manner expected of the epoxide. However, it did not 
yield an hydroxy benzoate on treatment with benzoic acid. 
A search for a synthesis of this cis-oxide produced two new 
syntheses of trans-stilbene oxide from meso-hydro ben- 
zoin and uncovered an interesting rearrangement yielding 
1, 1-diphenyl-2-p-toluenesulfonyloxyethylene, the first re- 
ported enol p-toluenesulfonate. 








Part I. 


The cis effect, the relative instability conferred by cis 
substituents, has been noted in olefins and in the acetone 
ketals of the isomeric hydrobenzoins. It also has been ob- 
served in the transition states of E2 elimination reactions 
and in transition states containing 3-, 4- and 5-membered 
rings. cis-Methyl groups appear to increase the energy by 
0.4 to 1 kcal., while methylpheny] interaction seems to be 
about 1.4 kcal. The cis effect of two phenyl groups in the 
above ketals, about 1 to 2 kcal., is considerably smaller 
than the 4 to 6 kcal. effect noted in the other systems. 

To study the cis effect in cyclopentanes, cis-1,2-di- 
phenylcyclopentane was synthesized by previously de- 
scribed methods. It was found that the cis-hydrocarbon 
could be isomerized to the trans-isomer by treatment with 
sodium amide in di-n-butylamine at 150°. In this manner 
the equilibrium mixture of the cis- and trans-isomers, at 
150°, was obtained. An examination of this mixture, using 
in‘rared spectroscopy, shows that the cis-isomer com- 
prises 3% or less of the 1,2-diphenylcyclopentanes present. 
Thus, the free energy difference between the isomers at 
150° is 2.9 kcal. or more. 

From 2-methyl-3-phenylcyclopent-2-ene-1-one and 
ethane dithiol was prepared 2-methyl-3-phenylcyclopent- 
2-ene-1l-ethylenemercaptole, an intermediate along a 
synthetic route leading to the preparation of cis-1-methyl- 
2-phenylcyclopentane. _ 

Several attempts were made to reduce 2-methyl-3- 
phenylcyclopent-2-ene- 1-one or 2,3-diphenylcyclopent-2- 
ene-1l-one specifically to their respective cis-cyclopent- 
anones or to their respective cyclopentenes by catalytic 
reduction or the Huang-Minlon modification of the Wolff- 
Kishner reduction failed. 

Along another path designed to measure the cis effect of 
two phenyl groups in a 5-membered ring, one of the di- 
astereoisomeric f-p-chlorophenyl- a,8-diphenylpropionic 
acids was synthesized. 212 pages. $2.65. Mic 55-822 
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BIMOLECULAR REDUCTION OF 
HINDERED ESTER VINYLOGS 


(Publication No. 13,495) 


Earl Hollinger Hess, Ph.D. 
University of Illinois, 1955 


Recent work’ on the conjugate bimolecular reduction 
of hindered methoxy ketones with the binary mixture (Mg 
+ MgI,)° suggested that reductions of a similar nature 
might occur if sodium in an inert solvent was used. How- 
ever, the exploratory work of Parshall* demonstrated that, 
when anisyl duryl ketone (I) was allowed to react with 
sodium in an ether-benzene solution, an apparently new 
type of bimolecular reduction occurred. The reduction 
product has now been shown to be 2,4’-diduroyl-5- 
methoxy-3,4,-dihydrobiphenyl (II). Its skeletal structure 
was assigned largely on the basis of the results of a per- 
manganate degradation experiment. The identity of the 
degradation products III and IV was established by inde- 
pendent syntheses. The positions of the double bonds in 


DurCO DurCO 


CODur 
= > 
OCH, OCH, 
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the dihydroaromatic ring of the reduction product II were 
established by a reaction involving methoxyl group dis- 
placement by the Grignard reagent and by ozonolysis ex- 
periments. 

Extension of this reaction revealed that anisyl mesityl 
ketone (V) also underwent bimolecular reduction to yield 
an analogous hydroaromatic product. Duryl o-methoxy- 
phenyl ketone (VI) and mesityl o-methoxyphenyl ketone 
(VII) behaved similarly. In the o-methoxy series, how- 
ever, a number of by-products were formed, several of 
which have been identified. 


MesCO DurCO MesCO 
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OCH; 
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Because of the deep violet or blue colors of these re- 
action mixtures and because of the known tendency of 
sodium to promote free radical reactions in inert solvents, 
a mechanism for these reactions involving free radicals 
has been postulated. 128 pages. $1.60. Mic 55-823 
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THE CHEMISTRY OF 
THE PYRIMIDO[4,5-b]QUINOLINES 


(Publication No. 13,504) 


Norman Wayne Kalenda, Ph.D. 
University of Illinois, 1955 


The purpose of the present work was the preparation of 
a series of pyrimido(4,5-b)quinolines and an investigation 
of their properties. 

Two compounds described in the literature as a-cyano- 
a-carboxamido-N-hydroxydihydroindole and a-cyano-a- 
carboxamidodihydroindole were shown to be 2-amino- 
quinoline-3-carboxamide-1-oxide and 2-aminoquinoline- 
3-carboxamide respectively. The structures of a number 
of related compounds were reassigned. 

Various cyclization procedures were attempted with the 
following compounds in an effort to prepare pyrimido(4,5- 
b)quinolines: 2-aminoquinoline-3-carboxamide, 2-amino- 
quinoline- 3-carboxamide-1-oxide, 2-amino-3-cyano- 
quinoline, and 2-amino-3-aminomethylquinoline. 

Attempts to prepare 2,4,5-trihydroxypyrimido(4,5-b)- 
quinoline by the condensation of anthranilic acid with 
barbituric acid gave only mixtures which could not be 
separated. 

The chlorination of 2,4-dihydroxypyrimido(4,5-b)quino- 
line gave 2,4-dichloropyrimido(4,5-b)quinoline. The latter 
compound was treated with various reagents to form sev- 
eral 2,4-disubstituted pyrimido(4,5-b)quinolines. 

2,4-Dihydroxypyrimido(4,5-b)quinoline was oxidized 
with peroxyacids in an attempt to prepare 2,4-dihydroxy- 
pyrimido(4,5-b)quinoline-10-oxide. There was formed 
instead a compound postulated as either 1-hydroxy- or 
3-hydroxypyrimido(4,5-b)quinoline-2,4(1H, 3H)-dione on 
the basis of its hydrolysis with sodium hydroxide to 2- 
hydroxyquinoline-3-carboxylic acid. An attempt to differ- 
entiate between the two structures by hydrolysis with aque- 
ous ammonia was inconclusive. 

The physical properties of the pyrimido(4, 5-b)quino- 
lines support the hypothesis advanced by Albert and co- 
workers that crystal lattice forces, of a strength uncom- 
monly high for organic substances, are brought into play 
between the hydrogen bonding groups on the one hand and 
the nitrogen atoms of the heterocyclic ring on the other. 

110 pages. $1.38. Mic 55-824 
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FREE RADICAL REARRANGEMENTS IN 
THE DECARBONYLATION OF ALDEHYDES 


(Publication No. 13,505) 


James Charles Kauer, Ph.D. 
University of Illinois, 1955 


The di-t-butyl peroxide catalyzed decarbonylation of 
B-p-anisyl-8-phenylpropionaldehyde was carried out at 
140°. No evidence of aryl rearrangement was observed. 
B-Deutero- f-p-anisyl-8-phenylpropionaldehyde was syn- 
thesized and decarbonylated under similar conditions to 
produce 38% of the theoretical amount of carbon monoxide 
and 29% of 1-deutero-1-p-anisyl-1-phenylethane as the 
only hydrocarbon product. Thus no aryl or deuterium re- 
arrangement or exchange of deuterium took place. It is 
concluded on the basis of the above results and from bond 
dissociation energy data that the difference in aryl rear- 
rangement tendencies between the B-p-anisyl-8-phenyl- 
ethyl radical and the neophyl radical must arise from the 
greater crowding of the substituents on the 6-carbon atom 
of the latter. 

B-p- Nitrophenyl-£,8-diphenylpropionaldehyde was 
synthesized by coupling p-nitrotriphenylmethyl bromide 
with chloromercuriacetaldehyde. The nitro-aldehyde was 
decarbonylated at 140° in the presence of di-t-butyl per- 
oxide to produce 11% of the theoretical amount of carbon 
monoxide and 3.3% of 2-p-nitrophenyl- 1, 1-diphenylethyl- 
ene, the product of the free radical rearrangement of a 
p-nitrophenyl group. No other monomeric nitro-hydro- 
carbons were isolated. 

The product of the di-t-butyl peroxide catalyzed de- 
carbonylation of 8,8,8-triphenylpropionaldehyde were care- 
fully investigated. In addition to 1,1,2-triphenylethane, 
triphenylethylene and 3,3-diphenyl-1-indanone were ob- 
tained in sizable yields from the four decarbonylations 
carried out. The latter product appears to have been pro- 
duced by the attack of the 8,8,8-triphenylpropionyl radical 
on the ortho-position of one of its phenyl groups. This is 
believed to be the first recorded instance of the attack of 
an acyl radical on an aromatic system. 

It was concluded that the low degree of decarbonylation 
observed with this aldehyde was due to the short radical 
chain lengths (1-2) which necessitated the addition of large 
quantities of di-t-butyl peroxide. The decomposition prod- 
ucts of the latter (t-butyl alcohol and acetone) in turn 
lowered the reflux temperature sufficiently so that the rate 
of decarbonylation was greatly decreased. The major re- 
action products, t-butyl alcohol, triphenylethylene, 1,1,2- 
triphenylethane, and 3,3-diphenyl-1-indanone were found to 
have no inhibitory effect. It was found to be possible to 
cause the complete decarbonylation of the aldehyde by add- 
ing a large quantity of di-t-butyl peroxide and refluxing 
only products condensing above 100°. 

152 pages. $1.90. Mic 55-825 








1-INDANONES FROM a-BROMO KETONES 
(Publication No. 12,938) 


Robert Wesley Layer, Ph.D. 
University of Cincinnati, 1955 


Although l-indanones are generally prepared by cycli- 
zation reactions of B-aryl acids, B-halo aryl alkyl ketones 
and a,f-unsaturated ketones, only one type of a-bromo 
aryl alkyl ketone has been cyclized to an indanone. 
Kishner (1) found that treatment of a -bromoisobutyrophe- 
none with aluminum chloride in refluxing carbon disulfide 
gave 2-methyl-l-indanone. In order to determine if this 
method could be generally applied to all a-bromo ketones, 
the following compounds 

Oo 


r x 
R = H, R’ = alkyl, 


CNo_p: type I 
R and R’ = alkyl, 


type II 


| 
Br 


both type I and type II were reacted with aluminum chlo- 
ride in refluxing carbon disulfide: (a) a-bromo-2,4-di- 
methylisobutyrophenone; (b) a-bromo-a-ethyl-2,4- 
dimethylbutyrophenone; (c) 1-bromocyclohexyl phenyl 
ketone; (d) a-bromo-2,4-dimethylpropiophenone; (e) a- 
bromo-2,4-dimethylbutyrophenone. 

Compounds (a), (b) and (c) cyclized to give the corre- 
sponding 1-indanones, whereas compounds (d) and (e) re- 
mained uncyclized. From these facts it was concluded the 
type II compounds cyclized under these reaction conditions 
whereas type I compounds did not. This was explained on 
the difference in ability of the type II and type I compounds 
to allow ionization of the bromine atom. The presence of 
the electron withdrawing carbonyl group inhibits this ioni- 
zation in the case of the type I compounds under these re- 
action conditions. Type II compounds ionize due to the 
facilitating effects of their larger “back strain” (2) and 
hyperconjugation. It was felt that reaction conditions 
which would allow higher activation energy would cause the 
type I compounds to ionize and allow ring closure to occur. 
In order to extend the synthetic usefulness of this method 
to type I compounds it was found that treatment of these 
ketones with aluminum chloride, as a dry mixture ata 
temperature of 140-60°C, effected the desired cyclization 
in good yield. 

Kishner, in his original synthesis, suggested that such 
reactions proceeded through the formation of an a,f- 
unsaturated ketone intermediate. Additional evidence was 
obtained which substantiated this belief. 

Previous work, reportedin the literature, dealing with 
a,8-unsaturated ketones indicated the importance of both 
the substituents on the aromatic ring and the substituents 
on the alkyl side chain, on the ability for ring closure to 
take place. For example, von Auwers (3) found that the 
position of a methyl group on the aryl portion of the mole- 
cule was related to the ease of ring closure. His obser- 
vations appeared to be contrary to that which would be ex- 
pected in view of modern theory and it was felt that a 
reevaluation of the effects of this group and other groups 
would be of importance as a guide in predicting which a, f- 
unsaturated ketones and which a-bromo ketones would 
undergo ring closure. 

In order to determine the effects of the substituents on 
the aryl portion of the molecule, the following compounds 
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were treated with aluminum chloride in carbon disulfide: 
(f) a-bromo-4-methylisobutyrophenone; (g) a-bromo-2,4- 
dimethylisobutyrophenone; (h) a-bromo-2,5-dimethyliso- 
butyrophenone; (i) a-bromo-4-chloroisobutyrophenone; 

(j) a-bromo-2-chloro-4-methylisobutyrophenone; (k) a- 
bromo-2-bromo-4-methylisobutyrophenone; and (1) a- 
bromo-3-nitroisobutyrophenone. 

Compounds (f), (g), (h), (i), (j), and (k) allow ring clo- 
sure to take place whereas compound ((1) inhibits ring clo- 
sure. From these facts, it was concluded that ortho and 
para directing substituents allow ring closure under the 
previously mentioned conditions, whereas meta directors 
do not. Sali 

The effect of the substituents on the side chain on ring 
closure has been found to be important. It has been found 
that an a-alkyl group and an a- plus a B-alkyl group allow 
ring closure to take place readily whereas a 8 -alkyl group 
hinders cyclization and an a-phenyl group causes polymer- 
ization to occur, rather than cyclization. These facts have 
been explained by considerations of the steric require- 
ments of the proposed reaction intermediate, which may be 
illustrated as follows: 





2(-) 


~f: ~ ; 
' “C+:CH-R’ 


a’? 3 


It was assumed that the carbon 1-2 bond had sufficient 
double bond character to restrict rotation about it giving 
rise to cis and trans isomers. The configuration in which 
the carbonium ion and the aromatic nucleus were cis to 
each other allowed cyclization to occur, whereas with the 
trans configuration the steric arrangement did not allow 
such a reaction to take place. The formation of the cis or 
the trans isomer, therefore, depended on their relative 
steric stability. 121 pages. $1.51. Mic 55-826 
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B-DIALKYLAMINOALKYL ESTERS OF STERICALLY 
HINDERED ALKYL SUBSTITUTED BENZOIC ACIDS 


(Publication No. 14,612) 


Walter William Linstromberg, Ph.D. 
University of Missouri, 1955 


Supervisor: Norman Rabjohn 


The duration of local anesthesia effected by the use of 
procaine type compounds is variable and thought to be de- 
pendent upon two principal factors: (1) the rate of hydroly- 
Sis by body fluids to remove the active substituent from 
the parent compound, and (2) the degree of transport or 
diffusion from the site of injection. 





A number of sterically hindered 6-dialkylaminoalkyl 
esters of substituted benzoic acids have been synthesized 
in the present investigation. They have been prepared in 
an effort to determine the degree of shielding from hydroly- 
sis afforded by di-ortho-alkyl substituents of. varying 
length and structure, to determine the anchoring effect 
through lipoid solubility afforded by multiple hydrocarbon 
substituents in positions other than ortho, and to determine 
the relationship, if any, existing between physiological ac- 
tivity and symmetry of the molecule. 

Hindrance to hydrolysis of the esters was attempted 
primarily through di-ortho substitution on the benzoic acid 
nucleus. However, efforts were made to further augment 
this effect by the use of amino alcohols which contained 
lower alkyl groups on the a-carbon of the alkalene chain. 

These esters were obtained by condensing the properly 
substituted benzoic acid and the hydrochloride of the ap- 
propriate aminoalkyl chloride through a modification of the 
Horenstein- Pahlicke procedure. In this procedure one 
equivalent of the substituted benzoic acid was refluxed in 
toluene over a Stark and Dean water trap in the presence 
of two equivalents of potassium bicarbonate; the resulting 
potassium substituted benzoate then was refluxed further 
with the hydrochloride of the 6-dialkylaminoalkyl chloride. 
The free basic ester was separated and extracted by usual 
methods, dired and reprecipitated as the hydrochloride 
from an anhydrous ether solution. Another route to esters 
of this type is found in the reaction of the properly substi- 
tuted benzoyl chloride and the appropriate amino alcohol to 
form the hydrochloride of the aminoalkyl benzoate directly. 

The nature and number of alkyl substituents upon the 
benzoic acid nucleus were varied to include methyl, ethyl, 
isopropyl and tert-butyl groups. The esterification of 
these acids with B-diethylaminoethyl chloride gave rise to 
a series of esters wherein the alkyl portion of each is the 
same. 

A second series of aminoalkyl benzoates was prepared 
by condensing 2,4,6-triethylbenzoyl chloride with a number 
of B-aminoethanols differing in structure. The latter were 
modified by substituting methyl groups on the a-carbon of 
the alkalene chain, and by replacing the 6-diethylamino 
group by a #-piperidino group. 

A third series of esters was obtained through the 
synthesis of 4-aminophenyl, 4-diethylaminophenyl, 4- 
amino-2,6-xylyl and 4-diethylamino-2,6-xylyl 2,4, 6-tri- 
ethylbenzoates. 

The alkyl substituted acids as well as the amino- 
alkanols used in this study were obtained by conventional 
methods. However, attempts to produce sym-tetraiso- 
propyl and 3,5-di-tert-butylbenzoic acids were unsuccess- 
ful. 

Esterification procedures, for the most part, resulted 
in obtaining the desired product. The §-piperidinoethyl 
esters of 2,6-dialkylated benzoic acids could not be ob- 
tained by the Horenstein- Pahlicke method, however. All 
attempts to produce the £-diethylamino-a,a-diethyl, the 
B-piperidino-a@,a@-dimethyl as well as the 6-piperidino- 
a,a-diphenylethyl esters of 2,4,6-triethylbenzoic acid were 
fruitless. 

The pharmacological study of the new local anesthetic 
agents produced is incomplete. 
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A REAGENT FOR THE OPTICAL RESOLUTION OF 
AROMATIC COMPOUNDS BY MEANS OF 
MOLECULAR COMPLEX FORMATION 


(Publication No. 14,511) 


Wilson Boyd Lutz, Ph.D. 
The Ohio State University, 1955 


The objective of this research was the synthesis of a 
chemical reagent capable of effecting the optical resolution 
of racemic aromatic compounds which do not possess the 
functional groups commonly needed to bring about such 
resolutions. Hydrocarbons and ethers are typical ex- 
amples. Such a reagent was synthesized in the following 
way. The sodium salt of acetoxime was treated in alco- 
holic solution to give 52 per cent of 2-(isopropylidene- 
aminoéxy)propionic acid (I), m.p. 57.8-60.8°. Treatment 
of this acid with ephedrine gave a salt which, when purified, 
melted at 123-124.5°. Decomposition of this salt gave 75 
per cent of (+)-I, m.p. 83.3-85.3°, [a@]5 +30.4° From the 
liquors was obtained 29 per cent of (-)-I, m.p. 82.9-85.4° 
[a] -29.8°. Treatment of 2,4,5,7-tetranitrofluorenone 
with (+)-I in acetic acid solution in the presence of p- 
toluenesulfonic acid gave 48 per cent of (-)-2-(2,4,5,7- 
tetranitro-9-fluorenylideneaminoOxy)propionic acid, (-)-TII, 
containing approximately one mole of acetic acid of crys- 
tallization. On thorough drying there were obtained three 
fractions with [a] -91.4 to [a], -97.1°, the latter melting 
at 199-200.5° (cor.). Similarly, from (-)-I and tetranitro- 
fluorenone there was obtained 80 per cent of (+)-II, m.p. 
196-203° with [a]p +84.1 to [a] -85.2°, these rotations 
being obtained on the solvate. Most samples of (+) and 
(-)-II sinter in the range 125-135°. 

The novel exchange reaction employed to prepare II has 
also been carried out with benzophenone, fluorenone, and 
2,4,7-trinitrofluorenone, 53-97 per cent yields of the corre- 
sponding 2-aminooxypropionic acids being obtained. Ace- 
tone has been identified as a by-product. 

(+)-1-Naphthyl sec-butyl ether (III) was partially re- 
solved by treatment with one-half equivalent of (-)-II. The 
resulting purple complex was cleaved with alkali to give 
(-)-I0, [a]}}-7.8°. The filtrate from the original complex 
yielded (+)-III with [a], +6.4°. 

By the same procedure (+)-methyl 2-(1-anthryl)propi- 
onate (IV) gave a purple-brown complex with (+)-II which 
was Cleaved with alkali to give the optically active ester 
one fraction of which had [a], +101°. The filtrate from the 
complex gave a fraction of (-)-IV with [a]}, -66.0°. 

Thus, for the first time a reagent is available which is 
capable of bringing about the optical resolution of aromatic 
compounds which are devoid of the acidic or basic func- 
tional groups generally needed to effect resolution. 

A number of other routes to the synthesis of a potential 
resolving agent were explored with negative results. 

The complex-forming properties of 2,4,5,7-tetranitro- 
fluorenone (V) were systematically investigated for the 
first time. The molecular complexes (all 1:1) were easily 
prepared by mixing hot acetic acid solutions of the compo- 
nents. From the series of eleven complexes which were 
prepared, it was found that all the complexes were more 
deeply colored than the corresponding complexes of 2,4,7- 
trinitrofluorenone, and that the melting points averaged 
51° higher. 148 pages. $1.85. Mic 55-828 





STUDIES ON AROMATIC AND ALIPHATIC 
SUBSTITUTION BY HALOGEN ATOMS 


(Publication No. 13,983) 


Bernard Miller, Ph.D. 
Columbia University, 1955 


I. Polar Effects in the Photohalogenation of Toluenes 


It has often been reported that the photochlorination of 
aliphatic compounds may yield products in which the orien- 
tation of the entering chlorine atom differs from that ex- 
pected from consideration of the thermodynamic strengths 
of the bonds being broken, or from analogy with orientation 
during other free radical reactions. 

In order to determine the infleunce of electronic effects 
upon such orientation, we have studied the comparative 
rates of photohalogenation of a series of toluenes substi- 
tuted in the meta and para positions. This was done by 
chlorinating a mixture of w -deuterotoluene and of the sub- 
stituted toluene, and analyzing the gases evolved for deu- 
terium concentration. 

The relative rates of photochlorination of toluenes with 
the substituents listed below and of toluene itself are as 
follows: para-methyl, 1.6; para-phenyl, 1.6; meta-methyl, 
1.3;, meta-phenyl, 1.1; hydrogen, 1.0; para-chloro, 0.72; 
meta-chloro, 0.54; para-cyanao, 0.38; meta-cyanao, 0.36. 

A Hammett plot of all points except those for meta and 
para phenyl substituents fits the equation, log k/ko = 0.769 
+ 0.03, with a probable error of 0.04. 

Identical results were obtained using sulfuryl chloride 
in the presence of benzoyl peroxide as the chlorinating 
agent. 

The nature and importance of the “polar effect” are dis- 
cussed in terms of a model involving charge separation in 
the transition state. 


II. Substitution of Halogen Atoms for Substituents 
on Aromatic Rings 


Several examples of the displacement of molecular bro- 
mine from aryl bromides by chiorine in the absence of 
catalysts have been recorded in the literature. 

We have found this displacement to proceed by a photo- 
catalyzed, free radical process involving chlorine atoms. 
The use of sulfuryl chloride and peroxides gives low yields 
of displacement products. The reaction is inhibited by the 
presence of nitro, azo or azoxy groups in the reaction mix- 
ture. 

The presence of electron withdrawing groups upon the 
aromatic ring decreases the rate of displacement. The 
relative rates of reaction of several substituted aryl bro- 
mides and bromobenzene in competitive experiments are 
as follows: para-chlorobromobenzene, 0.9; meta-bromo- 
benzoic acid, 0.26; ortho-bromobenzoic acid, 0.21; para- 
bromobenzenesulfonyl chloride, 0.17. 

Phenylsulfonyl chlorides react smoothly with catalytic 
amounts of chlorine in light to give quantitative yields of 
aryl chlorides. Benzenesulfonate esters did not react with 
chlorine under these conditions. 

Radioactive bromine was found to exchange slowly at 
room temperature with bromobenzene when illuminated, 
but not at all in the dark. 

Possible mechanisms for these reactions are discussed. 
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PREPARATIONS OF N-ACYL- AND 
N- PHENYLSULFONYLHYDRAZONO COMPOUNDS 
AND THEIR REACTIONS WITH THIONYL CHLORIDE 


(Publication No. 13,117) 


Raymond Isao Mori, Ph.D. 
Northwestern University, 1955 


4- Phenyl-2,3-diaza-3-pentenedioic anhydride (I), m.p. 
178-179° was prepared from carbethoxyhydrazonophenyl- 
acetic acid (II) and thionyl chloride. Like azasuccinic an- 
hydride, it reacted with aniline to yield hydrazonophenyl- 
acetanilide, m.p. 125-125.5°. With a-N-carbethoxyhydra- 
zonopropionic acid (III), however, both 4-methyl-2,3-diaza- 
3-pentenedioic anhydride, m.p. 133-134°, and 1,2,3-thia- 
diazole-4-carboxylic acid (IV), m.p. 227-228° (dec.) were 
obtained. 
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A new method for preparing 1,2,3-thiadiazoles from 
thionyl chloride and carbethoxyhydrazones, acetylhydra- 
zones, carbobenzoxyhydrazones and phenylsulfonylhydra- 
zones with a methylene group adjacent to the hydrazono 
group has been found. 

The preparation of carbethoxyhydrazonophenylacetic 
acid (II), m.p. 157-157.5° (dec.), was carried out in almost 
quantitative yield by reacting pure phenylglyoxylic acid, 
m.p. 65-66, with carbethoxyhydrazine in methanol. Crude. 
phenylglyoxylic acid, m.p. 55-60°, gave 10-30% yield. 
When the reaction was performed in refluxing toluene, 
benzaldehyde carbethoxyhydrazone (V), m.p. 137-137.5°, 
was obtained. Decarboxylation could have occurred after 
the formation of II because V was obtained on refluxing II 
in toluene. 

4- Phenyl-2,3-diaza-3-pentenedioic anhydride is ob- 
tained not only from II and thionyl chloride but also from 
carbethoxyhydrazonophenylacetyl chloride, m.p. 90-95° 
(dec.) by heating it at 110°. 

a-N-Carbethoxyhydrazonopropionic acid, m.p. 157- 
158°, was prepared from carbethoxyhydrazine and pyruvic 
acid in hot toluene. Ethyl a-N-carbethoxyhydrazono- 
propionate, m.p. 110-111° was prepared similarly from 
ethyl pyruvate and then converted by thionyl chloride into 
ethyl 1,2,3-thiadiazole-4-carboxylate, m.p. 86-86.5. 

Carbobenzoxyhydrazine (VI) was made from one mole 
of carbobenzoxy chloride anf two moles of hydrazine hy- 
drate but sym-biscarbobenzoxyhydrazine, m.p. 105.5-106’, 
was obtained if a 1:1 ratio was used. a-N-Carbobenzoxy- 
hydrazonopropionic acid (VII), m.p. 150-151°, was obtained 
from VI and pyruvic acid. On treating VII with thionyl 
chloride IV was obtained together with benzyl chloride. 

Acetophenone carbethoxyhydrazone yielded 4-phenyl- 
1,2,3-thiadiazole, m.p. 77-78°, when treated with thionyl 
chloride. 4,5-Diphenyl-1,2,3-thiadiazole (VIII) was ob- 
tained from desoxybenzoin carbethoxyhydrazone, m.p. 101- 
101.5°, and thionyl chloride. VIII became red on exposure 





to light when wet and blue-green when dry. From 4-carbe- 
thoxyhydrazonothiachroman 1-dioxide was obtained 4H- 
thiadiazolo[5,4- c|benzothiapyran 5-dioxide, m.p. 175.5- 
176.5. 

Both III and a-N-acetylhydrazonopropionic acid (IX), 
m.p. 186-187° (dec.), gave rise to IV on treatment with 
thionyl chloride. [IX was prepared from acetohydrazide and 
pyruvic acid. Desoxybenzoin acetylhydrazone (X), m.p. 
151-152°, was prepared similarly. Thionyl chloride con- 
verted X into VIII and 2-acetyl-4,5-diphenyl-2,3-dihydro- 
1,2,3-thiadiazole 1-oxide (XI), m.p. 169-170°. VIII was 
obtained by refluxing XI in methanol. 

Desoxybenzoin phenylsulfonylhydrazone, m.p. 160-162°, 
was synthesized from desoxybenzoin and benzenesulfono- 
hydrazide. On reacting it with thionyl chloride VIII and 2- 
phenylsulfonyl- 4, 5-diphenyl-2,3-dihydro-1,2,3-thiadiazole 
1-oxide (XII), m.p. 156-157°, was obtained. On refluxing 
XII in methanol for 24 hours 55% of VIII resulted; but in 
carbon tetrachloride, 83% of XII was recovered after 22 
hours. Thus the reaction proceeds in ionic, not in non- 
ionic solvents. When XII was refluxed in ethanol for 35 
minutes two-thirds of it was recovered and 19% of VIII was 
obtained. When ethanol which was saturated with hydrogen 
chloride was used as solvent for 35 minutes 91.6% of VIII 
was obtained. From the filtrate was isolated benzenesul- 
fonic acid as p-chlorobenzylthiuronium benzenesulfonate. 
By refluxing XII for ten hours in carbon tetrachloride con- 
taining slightly more than an equivalent amount of pyridine, 
88.7% of VIII was isolated. The reaction, therefore, is 
catalyzed by both acid and base. 

The oxidation-reduction mechanism of XII to VIII was 
shown to be without prior formation of benzenesulfinic acid 
by carring out the reaction in the presence of p-toluene- 
sulfinate ion. No p-toluenesulfonate ion resulted under 
either acid or basic conditions. Benzenesulfonate ion alone 
was isolated. 

On heating XII at 60° in aniline both VIII and benzene- 
sulfonanilide were formed, indicating participation of the 
solvent in the reaction making it intermolecular but with 
an intramolecular oxidation-reduction. 

1,2,3- Thiadiazoles now can be synthesized conveniently 
in this novel manner, and in good yield. 

87 pages. $1.09. Mic 55-830 


PART I: STRUCTURAL AND SOLVENT EFFECTS IN 
THE REACTION WITH ALKALI OF 
GAMMA-BROMOALCOHOLS 
AND RELATED COMPOUNDS. 

PART II: A STRUCTURE PROOF OF 
5-OXIMINO-3,7,7- TRIME THYL-BICYCLO- 
(4.1.0.]-HEPT-3-ENE-2-ONE; THE SYNTHESIS OF 
2,5,6- TRIME THYL- 4- NITROSOTROPONE 
AND RELATED COMPOUNDS. 

PART Ill: THE ATTEMPTED SYNTHESIS 
OF 2-NITROSOTROPONE. 


(Publication No. 13,120) 
Richard Gorham Nickerson, Ph.D. 
Northwestern University, 1955 


The thesis as a whole has been prepared in three parts. 
Part I is a study of the reactions of y-bromoalcohols and 
related compounds with aqueous base. Parts II and III 
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concern the chemistry of seven-membered ring carbocyclic 
compounds related to tropone and tropolone. 

Part I is a systematic study of the effect of structure 
on the tendency of y-bromoalcohols, having various alkyl 
and aryl groups at carbon-2, to undergo f-elimination 
under basic conditions. Variation of the groups substituted 
at carbon-2 has made possible a comparison of the direct- 
ing effect of the alkyl and aryl groups so substituted. Aryl 
groups have led to relatively much larger amounts of 
elimination than alkyl substituents. 

The importance of base concentration as a determining 
factor of the relative amounts of elimination and cyclic 
ether formation has led to an hypothesis concerning the de- 
gree of ionization of base at different concentrations. It 
has been postulated that concentrated potassium hydroxide 
solution (50%) is much less ionizing than dilute potassium 
hydroxide (15%). Using this postulate it has been possible 
to write two separate mechanisms to explain the large 
amount of elimination in dilute base and the large amount of 
cyclic ether formation in concentrated base from the re- 
action of substituted y-bromoalcohols. For the cleavage 
reaction a highly polar transition state is proposed as 
compared to a transition state with extensive charge distri- 
bution for the cyclic ether formation. 

In extending the work to other systems, it was found 
that the elimination reaction is a rather general reaction 
including B-halo acids, B-acyloxy acids, a B-lactone, a B- 
trimethyl ammonium iodide ketone, an analogous aldehyde, 
and to a much less extent an analogous alcohol. A f-N- 
methylamino bromide and a 8-bromomercaptan were found 
to give no cleavage reaction. 

The essential feature of this type of elimination reaction 
which distinguishes it from the usually encountered f- 
elimination is the cleavage of a carbon-carbon bond. 

Part II of the thesis presents a proof of structure for 
9-oximino-3,7,7-trimethyl-bicyclo-[4.1.0.|-hept-3-ene-2- 
one and the conversion of this compound to a compound 
which has been assigned the structure of 2,5,6-trimethyl- 
4-nitrosotropone. The latter compound was converted to 
several new compounds using various conditions of re- 
duction. 

The bicyclic structure of 5-oximino-3,7,7-trimethyl- 
bicyclo-|4.1.0|-hept-3-ene-2-one was proven by ozonolysis 
of its methyl ether to cis-caronic acid, by its infra red 
spectra at high dilution, by its failure to give the expected 
product when subjected to Beckmann rearrangement con- 
ditions, and by its failure to give a Diels-Alder adduct with 
maleic anhydride. 

The evidence for assigning the structure 2,5,6-tri- 
methyl-4-nitrosotropone to this highly crystalline yellow 
solid includes its preparation from the bicyclic oximino- 
ketone using stannous chloride followed by ferric chloride 
in acid and the failure of its chemical and physical proper- 
ties to fit any of the isomeric compounds that might be 
written and explained by a logical mechanism. Its insolu- 
bility in base eliminates any phenolic compound; its failure 
to give formaldehyde or any other aliphatic or aromatic 
carbonyl compound on ozonolysis eliminates any terminal 
double bond or other type aliphatic olefinic link; its ultra 
violet absorption at 330 my suggests a long conjugated 
system; its infra red spectrum can be justified by the 
structure assigned; and its reduction by various means to 
compounds tentatively assigned the structures of N-acetyl- 
4-hydroxylamino-2,5,6-trimethyltropone, N,O-diacetyl-4- 
hydroxylamino-2,5,6-trimethyltropone, 2,5,6-trimethyl-4- 





aminotropone, and 2,3,6-trimethyl-5-hydroxytropone oxime 
makes a strong case for the structure assigned. It has not 
been possible to carry out an unambiguous structure proof 

by degradative means. 

Part III of the thesis is a presentation of several at- 
tempts to prepare 2-nitrosotropone. The initial approach 
involving the reaction of butyl nitrite with cycloheptenone 
followed by ferric chloride oxidation was unsuccessful as a 
result of the failure to prepare cycloheptenone. The usual 
methods of preparing ¥,§-unsaturated ketones including 
the use of carbonyl reagents, pyridine, or dimethylforma- 
mide (LiCl) with 2-bromocycloheptanone were unsuccessful. 

The second approach using bicyclo-[3.2.0]-hept-2-ene- 
6-one failed when it was impossible to get appreciable re- 
action of butyl nitrite with the bicyclic ketone or witha 
supposed oxalyl derivative of the bicyclic ketone. 

An approach via tropolone methyl ether in which it was 
proposed to replace the methoxy group with an hydroxyl- 
amino group led to no characterizable products. Prelimi- 
nary experiments in which attempts were made to oxidize 
2-aminotropone to 2-nitrosotropone with Caro’s acid or to 
2-nitrotropone with trifluoroperacetic acid afforded no new 
compounds. 179 pages. $2.24. Mic 55-831 


THE CLEAVAGE OF SOME HETEROCYCLIC ETHERS 
BY SODIUM IN LIQUID AMMONIA 


(Publication No. 13,123) 


Gene Leech Oliver, Ph.D. 
Northwestern University, 1955 


Among the generally accepted theories concerning the 
structure of lignin is that of the existence of heterocyclic 
rings of the coumaran or chroman type in the unit of the 
lignin polymer. This was first set forth by Freudenberg. 
The objective of this work was to study the cleavage of 
several model coumarans and chromans. A useful reagent 
for this purpose is the solution of sodium in liquid am- 
monia. The cleavage of certain aromatic ethers by this re- 
agent was studied by Birch and by Freudenberg, the latter 
having extended his study to lignin and several lignans. 

The behavior of a number of unsubstituted, alkyl- and 
phenyl-substituted coumarans, benzofurans, and chromans 
were studied under the conditions of a five hour treatment 
with a five-molar excess of sodium in liquid ammonia at 
its boiling point, -33°. For comparison several acyclic 
phenyl alkyl ethers of similar structure were also studied. 
In order to compare the yields of the cleavage of these 
compounds it was necessary to keep these conditions as 
constant as possible. Two isolation methods, however, 
were found to be necessary. The phenols formed on the 
cleavage of the phenyl-substituted heterocycles were too 
weakly acidic to be extracted by alkali and isolated di- 
rectly. The yields of these compounds were based on their 
isolation as the phenoxyacetic acid derivatives. 

In general, the five-membered coumarans and benzo- 
furans were cleaved in good yield (about 70° ) to form 
ortho substituted phenols. Examples are 2-methylcouma- 
ran and 2-phenylbenzofuran, cleaved respectively to o- 
propylphenol and o-phenethylphenol. Of the chromans 
possessing hydrogen, methyl, or phenyl substituents in the 
2-position, only 2-phenylchroman (flavan) was cleaved. 
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Chroman and its 2-methyl homologue were reduced to a di- 
hydro derivative presumably by the Birch reduction, the 
conditions for which are present during the decomposition 
of the excess sodium at the end of the reaction. The acy- 
clic phenyl alkyl ethers are inert under these conditions 
unless the carbon atoms alpha or beta to the ether oxygen 
are activated by a phenyl substituent. Benzyl phenyl ether 
and phenethyl phenyl ether are examples of these types. 

Two mechanisms are required to explain the cleavage 
of these ethers. The compounds substituted with the 
phenyl group on the carbon atom alpha to the ether oxygen 
undergo reductive cleavage of the carbon-oxygen bond 
typical of the various easy reductions of benzyl ethers. 
The phenoxide ion and the benzyl carbanion are presuma- 
bly the intermediates. Anisole is similarly though less 
easily cleaved in the same manner forming the methyl 
carbanion which has been shown previously to be a rela- 
tively stable one. If the hydrogens of the methyl carbanion 
are substituted by alkyl groups, the stability is markedly 
decreased. 

The compounds in which the carbon beta to the oxygen 
substituted by a phenyl group are cleaved by the action of 
sodium amide, formed by the slow reaction of sodium with 
ammonia, by a B-elimination of the elements of a phenoi 
and subsequent saturation of the resulting olefinic linkage 
by the excess sodium present. Phenethyl phenyl ether and 
the coumarans and benzofurans (initially reduced to couma- 
rans) are examples of this type of cleavage. Two other 
pieces of evidence support this conclusion, Phenethyl 
phenyl ether and 2-methylcoumaran were cleaved by 
sodium amide alone to give styrene and o-propenylphenol. 
That the double bond in this type of compound can be re- 
duced has been shown in the literature. No other clear cut 
examples of B-elimination of a phenol residue could be 
found in the literature. 91 pages. $1.14. Mic 55-1406 


THE PREPARATION OF BORINIC ACIDS 
AND THEIR DERIVATIVES 


(Publication No. 13,136) 


Ivan Hooglund Skoog, Ph.D. 
Northwestern University, 1955 


The reaction of two moles of a Grignard reagent with 
one mole of an alkyl borate in ether at -60° C. produces 
the corresponding borinic acid in 40 to 50% yield. Dibutyl- 
borinic acid and bis(3-methylbutyl)borinic acid were iso- 
lated as the high boiling, easily hydrolyzable ethylene 
esters, R230 CH,CH,OBR2. The high boiling points of 
these esters made possible a good separation of these 
compounds from the other products of the reaction. 

A crystalline derivative, (Ar),BO CH,CH,NH., resulted 
from the treatment of diarylborinic acids with ethanol- 
amine, and this derivative was used to isolate and purify 
the diarylborinic acids. The ethanolamine derivatives of 
diphenylborinic acid, bis(p-bromophenyl)borinic acid, bis- 
(p-methoxyphenyl)borinic acid, and 5-hydroxy- 10, 11- 
dihydrodibenzo[b,f|borepin were prepared and character- 
ized. ; 
Diethanolamine reacted with the arylboronic acids to 
give pure, cryStalline derivatives which were apparently 
polymeric in structure. The derivatives of benzeneboronic 





acid, 4-bromobenzeneboronic acid, and 4-methoxybenzene- 
boronic acid were prepared and characterized. 
The titration curves and the infra-red spectra are in- 
cluded for most of these compounds. 
152 pages. $1.90. Mic 55-832 


THE PREPARATION AND PARAMAGNETIC 
RESONANCE ABSORPTION OF 
CERTAIN ORGANIC BIRADICALS 


(Publication No. 12,647) 


Gilbert Jacob Sloan, Ph.D. 
University of Michigan, 1954 


This is a study of the synthesis and paramagnetic reso- 
nance absorption of a group of biradicals. 

Part I contains a review of previous work on the synthe- 
sis and physical characterization of biradicals. In several 
cases, chemical criteria (e.g. high reactivity) indicate 
free radical nature while magnetic susceptibility studies 
indicate diamagnetism. The most notable of these cases 
are the Tschitschibabin hydrocarbon: 


and 1,2-bis|[4-(diphenylmethyl)-phenyl]-ethane: 


+-<_ ark 
g g 


Part I also includes a description of the preparation of 
the following biradical intermediates: 


n = 0,1,2,3,4 


CH,O- cS on _\— C-OCHs 


n - 0,1,2,3,4 


O O 
it 


n = 0, 1, 2, 4 


In addition, the conversion of some of these intermedi- 
ates to the following glycols and dichlorides is described: 
X X 


| 
Ar- c—<_S-«. Ar 


Ar Ar 
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X = OH, Cl 


Part II deals with paramagnetic resonance absorption. 
A brief introduction to the interlying principles is given as 
well as a description of the apparatus and the techniques 
used in this work. 

The following free radicals were studied in benzene 


solution: 
ss, a 


Ar Ar 


Ph (1) 
Xe (Il) 


Ph (II) 
Ar Xe (IV) 
Ay Ar’ = a-C,H, (V) 


Ar = = Ph (VI) 
Ar = Ph (VII) 
Ar Ph (VII) 
Ar Ph (IX) 


Or 
Ph Ph 


Xx 





¥ 


Ph 


Of these, all but I exhibited paramagnetic resonance ab- 
sorption. However, compounds II - XI degrade to sub- 
stances not giving resonance during periods of the order of 
several days. The degradation is accelerated by exposure 
to light. Possible mechanisms of the degradation are dis- 
cussed; the similarity of the spectrum of degraded VI to 
that of XI is taken as evidence of a monoradical intermedi- 
ate in the degradation. The oxygen sensitivity of some of 
the degraded products indicates that they may have low- 
lying triplet states. 

The condition for resonance absorption is 


hy = gBH 


where h is Planck’s constant, v is the frequency of the 
microwave radiation (25,000 mc.), g is the Landé splitting 
factor and H is the strength of the magnetic field (about 
8450 oersteds). 

The extensive hyperfine structure of the spectra indi- 
cates interaction of the odd electrons with hydrogen atoms. 
The number of lines observed for XI is consistent with 
interaction with meta hydrogens. This in turn indicates an 
appreciable electron density on the meta carbons. This 
fact speaks for a non-planar structure of XI. 

Tentative evidence is presented for the presence of 
antiferromagnetism in X. 179 pages. $2.24. Mic 55-833 





SOME STERIC FACTORS IN 
THE DIELS-ALDER REACTION 


(Publication No. 12,650) 


Kathryn Glauser Spackman, Jr., Ph.D. 
University of Michigan, 1954 


Anthracene has been used as a diene to yield Diels- 
Alder adducts with eleven substituted maleic anhydrides, 
ten substituted fumaric acids and the parent compounds. 
The reactions were carried out at 142-143° in refluxing 
propionic acid. 

In general, the substituted fumaric acids were prepared 
from the corresponding dibrominated substituted aceto- 
acetic ester by the action of alcoholic potassium hydroxide. 
The substituted fumaric acids were distilled from phospho- 
rus pentoxide to yield the corresponding maleic anhydrides. 
Four new monoalkyl fumaric acids and five new monoalkyl 
maleic anhydrides were prepared and characterized. 

The Diels-Alder adducts were characterized, twelve 
new diene addition products being prepared. Except in the 
case of branched fumaric acids the expected adducts were 
isolated. In the case of branched fumaric acids, a cis- 
anhydride adduct appeared to be the only product. __ 

The substituent groups in the fumaric acids and maleic 
anhydrides were: CH;-, C,H;-, n-C,H7-, i-C,H,-, n-C,Hp-, 
i-C,H,-, cyclo-C;H,-, cyclo-C,H,,CH,-, cyclo-CeHiiC.H, -. 
C.H;-, CsH;C.H,-, and Br-. 

A spectrophotometric technique has been developed for 
determining the concentration of anthracene present in the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 


2021 





crude reaction mixture. Equilibrium and rate constants 
have been calculated from the spectrophotometric data for 
twenty-three Diels-Alder reactions. 

Replacement of the five-membered anhydride ring of 
the maleic anhydrides by two trans carboxyl groups of the 
fumaric acids results in significant decreases in both for- 
ward rate and equilibrium constants. The difference is at- 
tributed to increased steric requirements in the case of 
the fumaric acids due to the presence of the carboxyl 
groups. 

In the case of alkyl substituted maleic anhydrides, 
dienophiles in which bulky groups are present on the a- 
position are found to react appreciably more slowly than 
those dienophiles in which bulky groups are present at the 
B- or y-positions. In the case of alkyl substituted fumaric 
acids, bulky groups in the £-position are found to be 
almost as effective as bulky groups in the a-position in 
decreasing the magnitude of the forward rate constant. 
The decrease in rate constant is attributed to decreased 
possibility for assumption of a planar conformation just 
prior to diene addition. 

In the case of substituted maleic anhydrides branching 
at the B-position is found to be nearly as effective as 
branching at the a-position in decreasing the magnitude of 
the equilibrium constant. The decreased equilibrium con- 
stants observed for a-branched dienophiles is shown to be 
a reflection of the decrease in forward rate constant, the 
reverse rate constant apparently being unaffected by the 
presence of bulky groups adjacent to the olefinic double 
bond. The decreased equilibrium constant observed for 
B-branched dienophiles is attributed to the decrease in re- 
verse rate constant noted when bulky groups are present 
in this position. The less favorable equilibrium observed 
for substituted fumaric acids branched at the a-position is 
Similar to that observed for the corresponding substituted 
maleic anhydrides. 165 pages. $2.06. Mic 55-834 





PART I. THE SYNTHESIS AND REACTIVITY OF 
BRIDGEHEAD-SUBSTITUTED BICYCLIC COMPOUNDS. 
PART II. A STUDY OF THE REVERSIBILITY OF 
THE BENZILIC ESTER REARRANGEMENT. 


(Publication No. 13,991) 


Milon Sprecher, Ph.D. 
Columbia University, 1953 


Part I. 1-Bromo-3,3-dimethylbicyclo [2.2.2] octant (I) was 
first prepared by Levitz’ by a novel rearrangement of 1- 
hydroxymethylapocamphane (II) seemingly involving a 
bridgehead electron-deficient carbon atom. The carbon 
skeleton of I was proven synthetically. The position of the 
bromine, however, was based on mechanistic consider- 
ations and “negative” chemical evidence. In his precur- 
sory study of the reactivity of I, Levitz found that when I 
was heated at ca. 150° in an ethanol solution containing 
sodium ethoxide, substantial amounts of bromide ion were 
liberated, whereas when an absolute ethanol solution of I 
containing no sodium ethoxide was heated under identical 
conditions, only negligible amounts of bromide ion were 
found. This he deemed to be evidence for a bimolecular 
displacement (Sj2) of the bromine in I. Due to the rigid 
cagelike structure of I such substitution would have had to 





take place by way of a front-side attack. In view of the 
theoretical importance of the above observation if sub- 
stantiated, it was decided to investigate more thoroughly 
the reactivity of I in the displacement reaction, and to ad- 
duct more positive chemical evidence for the position of 
the bromine in I. 

Saponification of the product from the Diels-Alder ad- 
dition of ethylene to the dienol acetate of dimedon, yielded 
1-hydroxy-3-keto-5, 5-dimethylbicyclo [2.2.2] octane which 
was reduced to 1-hydroxy-3,3-dimethylbicyclo [2.2.2] oc- 
tane (XI). The latter was identical with an alcohol obtained 
by the rearrangement of 1-hydroxymethylapocamphane with 
sulfuric acid. XI has previously been obtained by Levitz’ 
from the silver ion catalyzed solvolysis of 1-bromo-3,3- 
dimethylbicyclo [2.2.2] octane (I) in aqueous medium and 
was reconverted by him to I with zinc bromide and hydro- 
bromic acid. The proposed structures of I and XI are thus 
substantiated by synthesis. 

A kinetic investigation of the reaction of I in ethanol 
containing sodium ethoxide showed it to be a first order 
solvolysis (k, 9.9 x 10~° sec™'). The product, 1-ethoxy- 
3,3-dimethylbicyclo [2.2.2] octane (XXXX) was isolated and 
from its cleavage with hydrobromic acid I was obtained. 

In absolute ethanol solution the solvolysis of I is ac- 
companied by a side reaction which consumes the hydrogen 
bromide produced. The observations of Levitz are ex- 
plained by the above results. 

The lack of evidence for an Sy2 reaction even under 
drastic conditions in the case of Iis experimental support 
for the hypothesis that reaction paths other than coaxial 
displacement from the rear involve very large free 
energies of activation. 

The solvolysis of I in 70 vol. % aqueous dioxane was 
found to have specific rate constants of 2 x 107° sec.~! and 
9.9 x 107’ sec. at 131.7 and 100.4, respectively (E* = 29 
kcal.). The solvolysis product is XI. 

The striking differences in the rates of solvolysis of I, 
1-bromobicyclo [2.2.1] heptane, and acyclic tertiary bro- 
mides is accounted for on the basis of the differences in 
the ease of flattening of the respective electron-deficient 
carbons. Other theoretical implications of the above re- 
sults are discussed. 

Apocamphane- 1-carboxaldehyde was subjected to the 
peroxide induced decarbonmonoxylation reaction. The ex- 
pected product, apocamphane, was isolated. It is concluded 
that a free radical situated at a bicyclic bridgehead is not 
of prohibitively high energy. 





Part II. Following the discovery of Urban’ that in the 
presence of certain alkoxides benzil could be rearranged 
to the corresponding benzilate esters, it became of inter- 
est to investigate whether in this benzilic ester rearrange- 
ment there existed a dynamic equilibrium with an appreci- 
able reverse rate, though the position of equilibrium 
clearly favors the rearranged product. 

p-Methylbenzilic acid was therefore synthesized and 
resolved via its quinine salt. Treatment of the (+) methyl 
p-methylbenzilate with alkoxide ion under a variety of con- 
ditions did not cause an observable decrease in the rotation 
of the optically active ester. Taking possible limits of ex- 
perimental error into consideration, it may be stated that 
racemization, if any, was not greater than 10%. Consider- 
ing this result in conjunction with the rate of the benzilic 
ester rearrangement reported by Urban,’ it is concluded 
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that the rate of the reverse reaction, if any, must be ex- 
ceedingly small. 118 pages. $1.48. Mic 55-835 


1. M. Levitz, Dissertation, Columbia University, 1951. 


2. R.S. Urban, Dissertation, Columbia University, 1949. 


STUDIES ON THE SYNTHESIS OF SIMPLE ACYCLIC 
ANALOGS OF CORTISONE 


(Publication No. 14,233) 


Laurence Dean Starr, Ph.D. 
State College of Washington, 1955 


The objective of this investigation was the synthesis of 
acyclic compounds containing the structural features of 
the C-17 substituents of cortisone. The scheme of synthe- 
Sis which was employed involved the bromination of acetyl 
carbinols with subsequent conversion of the bromo ketone 
to the desired dihydroxy ketone through an acetoxy inter- 
mediate. 


CHs CH, Br a. ZOCOCH, 20H 


C-O C=O C=O C=O 


| | l 
C-OH ———> C- OH C-OH C-OH 
R CH, R Neu, R Nou R New. 


R=C.H., C,H; 


This synthetic approach has been used previously in the 
case of steroids and alicyclic steroid analogs; however, 
its adaptation to the synthesis of the compounds described 
in this study required certain modifications. Bromination 
of 3-hydroxy-3-methyl-2-pentanone by the direct addition 
of bromine furnished the bromo ketone, which when stabi- 
lized by the presence of a small amount of megnesium 
oxide could be isolated in a 61% yield. Conversion of the 
bromo ketone to 1,3-dihydroxy-3-methyl-2-pentanone-1- 
acetate was accomplished by the use of potassium acetate 
in a small excess of glacial acetic acid, and the ester was 
hydrolyzed to the desired dihydroxy ketone by means of 
potassium bicarbonate in methanol. This substance re- 
duced Benedict’s solution and Tollens’ reagent immedi- 
ately at room temperature. Further evidence for the pro- 
posed structure of the dihydroxy ketone was obtained from 
infrared absorption spectra. In the phenyl series, bromo 
and acetoxy intermediates could not be isolated in pure 
state, but the latter was converted to a semicarbazone. 

A novel synthesis of the starting acetyl carbinols re- 
quired for the above work was developed; this involves the 
reaction of organocadmium reagents with biacetyl. 


i 
- 
C-OH 

ie 


R CH; 
R=C.Hs, n-C4Hg, C.H;, 1-C,.H, 


eo b> o> Se + R.Cd 


In this manner, acetyl carbonols from diethyl-, di-n- 
butyl-, diphenyl-, and di-1-naphthylcadmium have been 





prepared in yields of 28, 70, 44, and 34% respectively. Ad- 
vantages of this reaction are that bis-addition is precluded 
because of the inability of organocadmium reagents to re- 
act with isolated carbonyl groups, and in cases where the 
acetyl carbinol contains an aromatic group with nonequiva- 
lent positions, only one product is obtained. 

3- Hydroxy-3-phenyl-2-butanone was prepared also ina 
42% yield by the action of benzene on biacetyl in the pres- 
ence of an aluminum chloride catalyst. 

Hydration of the commercially available 3-hydroxy-3- 
methyl-1-pentyne provided an excellent source of 3- 
hydroxy-3-methyl-2-pentanone, which was prepared in 86% 
yield. 40 pages. $1.00. Mic 55-836 


THE VAPOR PHASE OXIDATION OF 
VARIOUS HYDROCARBONS 


(Publication No. 14,640) 


Donald Eugene Swarts, Ph.D. 
University of Cincinnati, 1955 


The vapor phase oxidation of 2,2,5-trimethylhexane, 
2,2-dimethylbutane, 2,3-dimethylbutane, 3-heptene, iso- 
butylene, toluene, methylcyclohexane and n-heptane was 
undertaken to help elucidate the reaction processes and 
conditions leading to the spontaneous ignition of fuels and 
lubricants and to evaluate the effect of molecular structure 
on the susceptibility to oxidation. Factors controlling the 
rate and course of oxidation are hydrocarbon structure, 
temperature, contact time and surface effects. 

This investigation was divided into three main parts: 

(1.) A study of the behavior of hydrocarbons with oxy- 
gen in order to obtain data on the nature and quantity of 
oxidation intermediates initially formed and how these 
varied with conditions. A known hydrocarbon:oxygen mix- 
ture was passed through a hot tube at temperatures up to 
550°C., contact times from 0.04 to 0.68 second and stoichi- 
ometries ranging from 0.05 to 1.0 (Oxygen:hydrocarbon). 
The products were quenched in cold traps, then analyzed. 
The products from high temperature oxidation (>450 C) 
were, in the order of their appearance, (1.) H.O2 and ole- 
fins, (2.) carbonyl compounds, and (3.) acids. At lower 
temperatures (<450°C.) the major initial products formed 
were organic peroxides and carbonyl compounds. 

The additional methylene group in 2,2,5-trimethylhexane 
reduces its resistance to oxidation as compared with iso- 
octane. 2,3-Dimethylbutane is more resistant to oxidation 
than 2,2-dimethylbutane, possibly due to the methyl group 
shielding of the 3° C-H bonds of the former. From 350- 
400°C., 3-heptene was more resistant to oxidation than n- 
heptane, although the products were similar. Isobutylene 
appeared slightly more susceptible to oxidation than iso- 
butane at 500-550°C. The extent of oxidation of methyl- 
cyclohexane decreased upon reducing the stoichiometry; 
and exhibited a “negative temperature coefficient.” The 
order of decreasing resistance to oxidation for these hydro- 
carbons was: 


branched . cyclic straight _ straight 
aromatics / paraffins paraffins > chain chain 
olefins paraffins 


(2.) A study of the spontaneous ignition temperatures 
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(S.I.Ts.) of these hydrocarbons and the effect of structure, 
temperature, surface:volume ratio and hydrocarbon: oxygen 
ratio on spontaneous ignition. The lowest temperature at 
which a compound ignites in dropping onto a hot metal sur- 
face under varying the conditions mentioned above is de- 
fined as its S.I.T. Since good correlation of S.I.T. with be- 
havior to vapor phase oxidation was obtained, it is likely 
that similar oxidative mechanisms are operative in both. 
The S.I.T. of an organic compound is greatly affected by 
ignition conditions and gas composition, varying linearly 
and directly with the surface:volume ratio of the ignition 
chamber. Observations and surface models indicate that 
the absolute minimum S.I.T. of a compound is only theo- 
retical and conditions necessary to itS approach are: a low 
surface:volume ratio, higher than atmospheric pressures 
and an optimum hydrocarbon: oxygen ratio. 

(3.) A study of the relative rates of oxidation of methyl- 
cyclohexane and n-heptane in order to obtain a quantitative 
measure of their differences in reaction rate and their 
activation energies. Rate constants determined by the dis- 
appearance of hydrocarbon at an oxygen:hydrocarbon 
stoichiometry of 0.5 and contact times up to 30 seconds 
showed that the reaction rate of n-heptane is approximately 
eleven times that of methylcyclohexane at 275°C. 

In all of these studies the hydrocarbon oxidation can 
reasonably be explained by the thermal stability of the 
alkyl and peroxy radicals initially formed. At tempera- 
tures <300°C. the relatively stable alkylperoxy radicals 
form the hydroperoxide by hydrogen abstraction and car- 
bonyl compounds by subsequent decomposition. At tem- 
peratures >400°C. the active oxygen and hydroperoxy radi- 
cals make initiation steps predominate, producing H,O, and 
Olefins. In the intermediate temperature range the alkyl- 
peroxy radical is less stable than at lower temperatures 
and decomposes before the hydroperoxide is formed (lead- 
ing to chain branching) and only sustains the chain. This 
accounts for the “non-ignition zone” found in this tempera- 
ture range. 150 pages. $1.88. Mic 55-837 


I. ADDITION REACTIONS OF 
1,4-QUINONEMONOSULFONIMIDES. 
Il. THE CONVERSION OF QUINONE 
MONOIMIDES TO BENZOFURANS. 


(Publication No. 13,575) 


Leroy Whitaker, Ph.D. 
University of Illinois, 1955 


I. Addition Reactions of 1,4-Quinonemonosulfonimides 


Introduction 


Recent papers on the reactions of quinone diimides’ 
have shown that these compounds undergo many reactions 
typical of the quinones. The purpose of this research was 
to extend these reactions to the quinone monoimides. 


Discussion of Results 


Acetylacetone, acetoacetanilide and the ethyl esters of 
acetoacetic acid, benzoylacetic acid, cyclohexanone-2- 
carboxylic acid and malonic acid added to p-quinonemono- 





benzenesulfonimide to give the substituted phenols in good 
yield. The reactions proceeded rapidly in dioxane solution 
using sodium methoxide as the catalyst. Diethyl acetyl 
succinate added to p-quinonemonobenzenesulfonimide and 
acetylacetone added to p-quinonemonomethanesulfonimide 
and 1,4-naphthoquinonemonobenzenesulfonimide but the 
adducts were not obtained in a pure state. The dienol form 
of diethyl succinosuccinate added to p-quinonemonobenzene- 
sulfonimide in a ratio of two moles of the quinone mono- 
imide to one of the ester. 

Aniline, piperidine and morpholine reacted with 1,4- 
naphthoquinonemonobenzenesulfonimide to give the 2- 
substituted- 1,4-naphthoquinone-4-benzenesulfonimides as 
the main products. 4-Benzenesulfonamido-1-naphthol was 
also obtained from the aniline reaction while the 2-substi- 
tuted naphthols were obtained as minor products from the 
piperidine and morpholine reactions. 

Benzenesulfinic acid added to both p-quinonemono- 
benzenesulfonimide and 1,4-naphthoquinonemonobenzene- 
sulfonimide to give the expected adducts in good yield. 4- 
Benzenesulfonamido-2-benzenesulfonylphenol was oxidized 
to the quinone monoimide which added another mole of 
benzenesulfinic acid to give 4-benzenesulfonamido-2,6- 
dibenzenesulfonylphenol. 

Hydrazoic acid added to p-quinonemonobenzenesulfon- 
imide to give the unstable 2-azido-4-benzenesulfonamido- 
phenol which was reduced to the amine. The amine was 
also unstable and was acetylated directly to give 2-acet- 
amido- 4-benzenesulfonamidophenol. 


II. The Conversion of Quinone Monoimides to Benzofurans 


Introduction 


Recent work has shown that the active methylene ad- 
ducts of quinone diimides can be converted to indoles by 
treatment with acids.” This research was undertaken in an 
attempt to extend this cyclization reaction to the active 
methylene adducts of quinone monoimides from which the 
final products would be benzofurans. 


Discussion of Results 


3- Acetyl-5-benzenesulfonamido-2-methylbenzofuran, 
ethyl 5-benzenesulfonamido-2-methylbenzofuran-3- 
carboxylate, ethyl 5-benzenesulfonamido-2-phenylbenzo- 
furan-3-carboxylate, 5-benzenesulfonamido-2-methylbenzo- 
furan-3-carboxylic acid, 3-acetyl-5-methanesulfonamido- 
2-methylbenzofuran, 3-acetyl-5-benzenesulfonamido-2- 
methylnaphtho/1,2-b]furan, 5-benzenesulfonamido-2- 
methylbenzofuran-3-acetic acid, ethyl 2-benzenesulfon- 
amido-7,8,9,9a-tetrahydrodibenzofuran-9a-carboxylate and 
2-benzenesulfonamido-7,8,9,9a-tetrahydrodibenzofuran 
were prepared by treatment of the proper active methylene 
adduct with acid. Hydrochloric acid and 70% sulfuric acid 
were found to be effective cyclization reagents, but no 
product was isolated when concentrated sulfuric acid was 
used. 129 pages. $1.61. Mic 55-838 


1. R. Adams et al., J. Am. Chem. Soc., 73, 131, 2219 
(1951); 74, 2597, 5557, 5560, 5869, 5872 (1952); 75, 667, 
3235, 3403 (1953); 76, 2763 (1954). - 

2. W. P. Samuels, Jr., Ph.D. Thesis, University of 
Illinois, 1955. 
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CHEMISTRY, PHARMACEUTICAL 


OXAZOLOPYRIMIDINE AND THIAZOLOPYRIMIDINE 
DERIVATIVES RELATED TO THE XANTHINES 


(Publication No. 14,203) 


Carl Kaiser, Ph.D. 
University of Maryland, 1955 


Supervisor: Doctor George P. Hager 


2,6( 1H,3H)-Oxazolo[5.4-d]pyrimidinedione and 2,6(1H,- 
3H)-thiazolo[5.4-d]pyrimidinedione are xanthine analogs 
related to oxazolo[5.4-d|pyrimidine and thiazolo[5.4-d]- 
pyrimidine in the same way that xanthine, 2,6(1H,3H)-7- 
imidazo[4.5-d|pyrimidinedione, is related to purine, 7- 
imidazo[4.5-d|pyrimidine. (The numbering employed for 
xanthine derivatives has been retained in naming the ana- 
logs.) 

Two compounds, 2,6(1H,3H)-oxazolo[4.5-d|pyrimidine- 
dione (an analog of xanthine) and 1,3-dimethyl-2,6-thia- 
zolo[5.4-d|pyrimidinedione (an analog of theophylline or 
caffeine), which are unsubstituted in the 8-position were 
prepared, but members of these series bearing a substitu- 


ent in the 8-position were somewhat more readily obtained. 


Three compounds, 1,8-dimethyl-2,6(3H)-thiazolo|5.4-d]- 
pyrimidinedione and 1,8-dimethyl-2,6(3H)-oxazolo[5.4-d]- 
pyrimidinedione (analogs of theobromine), and 1,3,8-tri- 
methyl-2,6-thiazolo[5.4-d|pyrimidinedione (an analog of 
theophylline or caffeine), were prepared by treatment of 


the appropriate uramil or thiouramil with acetic anhydride. 


The preparation of 1-methyl-6-thiouramil was accom- 
plished using a modification of a previously described pro- 
cedure. 

Substitution of the 8-position of 1,3-dimethyl-oxazolo- 
pyrimidinedione and 1,3-dimethyl-thiazolopyrimidinedione 
derivatives with an aryl or aralkyl group produced com- 
pounds which are analogous to 8-benzyltheophylline, an 
active vasodepressor agent. Five members of this series 
of 8-substituted oxazolopyrimidinedione derivatives were 
prepared by fusion of 1,3-dimethyluramil with the ap- 
propriate acid chloride. In one case an uncyclized prod- 
uct, 1,3-dimethyl-7(4-nitrobenzyl)-uramil, was obtained. 
Ring closure, to produce the corresponding oxazolopyri- 
midinedione derivative, was effected using phosphorus 
pentachloride. Seven members of the series of 1,3-di- 
methyl-8-aryl- or aralkyl-2,6-thiazolo[5.4-d|pyrimidine- 
diones were prepared by fusion of the appropriate acid 
chloride with 1,3-dimethyl-6-thiouramil. In this series, 
the compound 1,3-dimethyl-8( 4-aminobenzyl)-2,6-thiazolo- 
[5.4-d|pyrimidinedione was of principle interest because 
of its solubility in dilute mineral acids and its close 
structural relationship to 8(4-aminobenzyl)-theophylline, a 
vasodepressor agent which is more potent than 8-benzyl- 
theophylline. 

The maleates of 2-benzyl-2-imidazoline, 2-benzyl-2- 
oxazoline, and 2-benzyl-2-thiazoline were prepared in 
order to compare the pharmacologic activity of 2~benzyl- 
2-oxazoOline and 2-benzyl-2-thiazoline with that of 2- 
benzyl-2-imidazoline. The maleates, which are stable, 
are suitable for pharmacological testing. 

38 pages. $1.00. Mic 55-839 





ARALKYLKETONES AND THIOMORPHOLIDES IN THE 
SYNTHESIS OF 8-SUBSTITUTED-THEOPHYLLINES 


(Publication No. 14,207) 


Stanley Phillip Kramer, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. George P. Hager 


A series of new theophyllines were prepared for the 
investigation of the enhancement of hypotensive activity of 
8-benzyltheophylline by electron-releasing groups substi- 
tuted in the ring as indicated by the analogous 8-(4-amino- 
benzyl)-theophylline. This series of compounds prepared 
by fusion of a substituted phenylacetic acid with 1,3-di- 
methyl-5,6-diaminouracil and subsequent treatment of the 
amide thus obtained with alkali, consisted of: 8-(3- 
hydroxybenzyl)-theophylline; 8-(3-methoxybenzyl)-theo- 
phylline; 8-(4-hydroxybenzyl)-theophylline; 8-(4-methoxy- 
benzyl)-theophylline; &-(4-ethoxybenzyl)-theophylline; 
8-(4-benzyloxybenzyl)-theophylline; 8-[4-(2-diethylamino- 
ethoxy)-benzyl|-theophylline, whose derivatives and salts 
(methiodide and hydrochloride) would have the advantage of 
water solubility; 8-(3,4-dihydroxybenzyl)-theophylline; 
8-(3,4-dimethoxybenzyl)-theophylline; 8-(3,4-methylene- 
dioxybenzyl)-theophylline; 8-(a@-methoxybenzyl)-theo- 
phylline which was included for comparison with related 
compounds having the methoxy group substituted in the ring. 

7-(2-Diethylaminoethyl])-8-[4-(2-diethylaminoethoxy)- 
benzyl]|-theophylline was prepared by substitution of 8-(4- 
hydroxybenzyl)-theophylline with N-(2-chloroethyl)- 
diethylamine. 

In preparing 8-benzyltheophyllines substituted in the 
aralkyl group, the intermediate substituted-phenylacetic 
acids have, in some instances, been prepared by the Will- 
gerodt reaction. Both the aralkylketones and the thio- 
morpholide intermediates in the Willgerodt reaction have 
been found to react with 1,3-dimethyl-5,6-diaminouracil 
under the proper conditions to produce the 8-substituted- 
theophyllines. 8-Benzyltheophylline and 8-(4-aminobenzyl)- 
theophylline were prepared from phenylthioacetomorpholide 
and 4-aminophenylthioacetomorpholide respectively. 8- 
Benzyltheophylline was also prepared from acetophenone. 

Inasmuch as 2-substituted-2-imidazolines can be pre- 
pared from thioamides in a manner analogous to the prepa- 
ration of 8-benzyltheophylline from phenylthioacetomor- 
pholide, an investigation of the preparation of 2-substituted- 
2-imidazolines from ketones similar to the preparation of 
8-benzyltheophylline directly from the ketone, was unde1z 
taken. 2-Benzyl-2-imidazoline, a well-known hypotensive 
agent, was produced from acetophenone, sulfur and ethyl- 
enediamine mono-p-toluenesulfonate. 

4-(2-Diethylaminoethoxy)-phenylacetonitrile, ethyl 
4-(2-diethylaminoethoxy)-phenylacetate and its hydro- 
chloride, 2-diethylaminoethyl 4-(2-diethylaminoethoxy)- 
phenylacetate dihydrochloride and 4-(2-diethylaminoethoxy)- 
phenylacetic acid were new compounds produced in the 
study of the preparation of 8-(4-(2-diethylaminoethoxy)- 
benzyl)-theophylline. 

Pharmacologic properties of only two of the new theo- 
phyllines have been studied and are described. 

47 pages. $1.00. Mic 55-840 
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A STUDY OF LYOPHILIZED TRAGACANTH 
(Publication No. 14,318) 


Ralph Sigmund Levi, Ph.D. 
The University of Florida, 1955 


Tragacanth has been used in pharmacy for many years 
as a Suspending and thickening agent. However, in the 
preparation of a mucilage of tragacanth, a lumpty product 
usually results if water is added directly to the powdered 
gum. Lyophilization or freeze-drying generally results in 
products with rapid and complete solubility. Therefore, 
the purpose of this investigation was to study the charac- 
teristics of lyophilized tragacanth with particular interest 
in the effect of lyophilization on the dispersibility and hy- 
dration rates of tragacanth. 

Lyophilized tragacanth was prepared from U.S.P. 
Tragacanth and compared to the official gum for dispersi- 
bility time and mucilage viscosity. In addition, lyophilized 
tragacanth was tested for storage stability and the effects 
of structure change on its dispersibility time and mucilage 
viscosity. 

Lyophilized tragacanth appeared to have an advantage 
over Tragacanth, U.S.P., in that it was more rapid and 
consistent in water dispersibility. In addition, mucilages 
of lyophilized tragacanth swelled rapidly to higher initial 
viscosities than mucilages of U.S.P. Tragacanth. Lyophi- 
lized tragacanth in shell form showed shorter dispersi- 
bility time and greater mucilage viscosity than lyophilized 
material in which the shell was broken. Storage test 
studies indicated that storing the lyophilized material for 
two months under the specified conditions resulted ina 
loss in mucilage viscosity and an increased dispersibility 
time. 131 pages. $1.64. Mic 55-841 


THE EFFECT OF REDUCING AGENTS ON 
CYANOCOBALAMIN AND SOME OF ITS DERIVATIVES 


(Publication No. 14,365) 


Frederick Phillip Siegel, Ph.D. 
University of Illinois, 
Chicago Professional Colleges, 1955 


The increased stability of cyanocobalamin as compared 
to hydroxycobalamin in the presence of ascorbate ion has 
been postulated to result from resonance in the system 
Co-N=C. Model system based on pyridino-cobalamins 
wherein the resonance contribution of the pyridine to the 
system -C=N: Co could be varied by proper ring substitu- 
ents were used to study this resonance effect. Rate studies 
of the cobalamin-ascorbate reaction showed that pyridine, 
4-methylpyridine and 4-hydroxypyridine retarded the de- 
composition in proportion to their respective resonance 
contributions. 

It has been shown that the shallow inflection in the 
spectral curve of hydroxycobalamin at 288.5 millimicrons 
becomes more noticeable when a pyridino or a suitably 
substituted pyridino complex is formed. This inflection 
has been attributed to the benzimidazole glycoside compo- 
nent of the cobalamin molecule. Its appearance has been 
interpreted as a measure of the weakness in the coordi- 
nation of the benzimidazole-N* with the cobalt atom. 





It has also been shown that the strength of the bond be- 
tween cobalt and the benzimidazole-N* seemed to make 
little contribution to the stability of the molecule. 

The hydroxycobalamin-ascorbate reaction has been 
characterized, spectrophotometrically, as a zero order re- 
action which was followed by a first order reaction in the 
presence of a large excess of ascorbate. The zero order 
reaction appeared to be the reduction of Co(III) to Co(II) as 
indicated polarographically, while the secondary reaction 
appeared to be a reduction of some organic moiety in the 
cobalamin molecule to a less stable Co(II) chelate. It has 
been shown by the use of paper chromatographic, ion ex- 
change and polarographic techniques that cobaltous ion is 
not produced in the reaction. 

A substance which was called cobalticore was prepared 
by the acid hydrolysis of cyanocobalamin and its physical 
properties determined. The infrared spectrum of this sub- 
stance was compared with similar data obtained by Kuehl 
and his co-workers (41) and was judged to be consistent 
with the presence of an imide type of compound such as 


7; 


? 
C-CB,- Ca 6- 


CH, 


| 


in the cobalticore. 

The reduction of the cobalticore with iron and formic 
acid, lithium aluminum hydride, sodium borohydride, as- 
corbate, sodium in ethanol and electrolytically did not re- 
lease porphyrin or cobaltous ion. This was in contrast to 
the behavior of the iron and cobalt porphyrins. The specto- 
photometric study of reducing agents on cyanocobalamin 
and the cobalticore revealed a new, prominent peak in the 
reduced cobalamin in the region of 420-460 millimicrons. 
However, none of the reduction products showed the Soret 
band which is characteristic of the porphyrins. 

Two new peaks at 260 and 316 millimicrons appeared in 
the ultraviolet spectra of the cobalticore. 

Two cathodic waves with half-wave potentials of -0.30 
and -1.4 appeared in the polarograms of the cobalticore. 
These half-wave potentials are in the range of the observed 
values of many complex cobaltammines rather than the 
values shown by cyano and hydroxycobalamin. 

137 pages. $1.71. Mic 55-842 


CHEMISTRY, PHYSICAL 
PROTON MAGNETIC RESONANCE IN PHENOLS 
AND SUBSTITUTED BENZENES 
(Publication No. 13,777) 
Robert Ludwig Batdorf, Ph.D. 
University of Minnesota, 1955 


Studies were made of the proton magnetic resonance 
spectra of 180 organic molecules. Of this total, 158 were 
substituted benzenes and 69 contained phenolic OH protons. 
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The observed chemical shielding for the protons in the 
various structural groups have been tabulated in terms of 
the parameter o. This parameter is defined as 
- H He Hy 6 

og = A. x 10 
where H, and H,, are the values of the magnetic field nec- 
essary to satisfy the resonance condition with the sample 
and water respectively. The proton o values for the vari- 
ous structural groups are in excellent agreement with those 
previously reported in the literature with the exception of 
the phenolic OH group. The variation of the electronic 
shielding at the proton in this group is greater than has 
been observed for any other group. The most shielded 
phenolic proton in pure phenols was found in 2,6-diiso- 
propylphenol where 0,,;, = 0.2 and the least shielded in o- 
hydroxyacetophenone where Oo y;= 7.1. 

Many of the phenols are solids and had to be examined 
in solution. Shielding values for the OH protons were found 
to be concentration-dependent in some of these solutions. 
Nineteen binary systems were examined in order to deter- 
mine the nature and magnitude of these concentration shifts. 
The results are interpreted in terms of inter- and intra- 
molecular hydrogen bond formation. Dilution of phenol with 
benzene or one of the phenyl ethers results in a shift of 
OoH ina positive direction, indicating that these solvents 
decrease the number of intermolecularly hydrogen-bonded 
aggregates. If phenol is diluted with cyclohexane, no shift 
in 0o5;;iS observed. When the solvent is a good proton ac- 
ceptor such as a ketone or a saturated ether, do ;, shifts in 
a negative direction as the phenol is diluted. This decrease 
in shielding suggests that intermolecular bonds are formed 
between the solvent and the phenolic proton. Molecules 
such as o-nitrophenol, salicylaldehyde, the salicylates, and 
o-hydroxyacetophenone have do ;,; values less than -5.0. 
Strong intramolecular hydrogen bonds are thought to be 
responsible for these very low shielding values. Solvents 
have no effect on the proton shielding in these molecules. 

A description of the apparatus includes details of con- 
struction of a Bitter-Reed type electromagnet with a pole 
diameter of 13 inches. This magnet and the associated 
spectrometer circuits are capable of recording spectra 
with a resolution of better than a part in 10’. Representa- 
tive spectra are shown at this resolution. 

136 pages. $1.70. Mic 55-843 





SALTING IN OF NONELECTROLYTES 
BY LARGE ION SALTS 


(Publication No. 14,340) 


Robert Ludlum Bergen, Jr., Ph.D. 
Cornell University, 1955 


This work represents a study of the salting in by large 
anions and cations of a series of nonelectrolytes. The 
term “salting in” refers to an increase in the solubility of 
a nonelectrolyte in the salt solution relative to that in pure 
water or to a decrease in the activity coefficient of the non- 
electrolyte. 

The nonelectrolytes studied were salicylic, phthalic and 
benzoic acids, phenol, benzene, aniline, benzylamine and 
piperidine. Where necessary the experiments were run in 





buffer solutions to repress the ionization of the stronger 
acids and bases or else corrections were made for the 
ionization. 

The large ion salts used were ammonium thiocyanate, 
tetramethylammonium bromide, sodium benzenesulfonate, 
sodium benzoate, tetraethylammonium bromide, trimethyl- 
phenylammonium chloride, sodium p-toluenesulfonate and 
tetra-n-propylammonium bromide. 

Additional studies were made of the effects of the in- 
organic salts, potassium chloride, sodium chloride, sodium 
bromide and sodium sulfate with aniline and the above salts 
plus lithium chloride and sodium iodide with benzylamine 
since these data were not available. 

Finally, an appendix to this work contains studies of the 
effects of tetramethylammonium bromide, ammonium thio- 
cyanate and tetraethylammonium bromide on naphthalene 
and of the latter two salts on nitrobenzene. Also reported 
is a study of the effects of the following salts on p-nitro- 
aniline: lithium chloride, sodium chloride, sodium bromide, 
potassium chloride, ammonium thiocyanate, tetramethyl- 
ammonium bromide, sodium benzoate, sodium benzenesul- 
fonate, tetraethylammonium bromide, sodium p-toluene- 
sulfonate and sodium perchlorate. 

In the cases of all the nonelectrolytes except phenol, 
aniline, benzylamine and piperidine the salt effects were 
determined by solubility experiments. In the latter four 
cases distribution experiments were used’ with isooctane 
being the reference phase for the first three nonelectro- 
lytes and benzene the reference phase for piperidine. All 
measurements were made at 25.00 + 0.01°C. 

For every salt-nonelectrolytes system activity coeffi- 
cients were determined for four salt concentrations ranging 
from 0.4 to either 1.5 or 2.0 normal. For all cases plots 
of the logarithm of the activity coefficient of the nonelectro- 
lyte vs. the normal salt concentration were linear within 
experimental error. 

The piperidine concentrations were determined by ti- 
tration. All the other analyses excepting a few determi- 
nations with benzene using a modified Euler method’ were 
made using a Beckman Model DU ultraviolet spectropho- 
tometer. 

The results were as follows: 

1) Salting in was found to be a general effect. 

2) The correct salt order for benzene was given by the 
McDevit - Long equation’ for those salts where an estimate 
of the liquid salt volume, \/., could be made. 

3) The fact that lithium, hydrogen and sodium chlorides 
salt in bases more than acids'** was confirmed by ad- 
ditional data and a more definite treatment of this effect. 

4) It was also found that many of the large ion salts 
showed an acid-base dependence of salting in, salting in 
acids more than bases. This effect seemed to increase 
with ion size. A qualitative explanation for this effect was 
attempted. 95 pages. $1.19. Mic 55-844 
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THE VISCOSITY OF DILUTE AQUEOUS SOLUTIONS OF 
BOVINE SERUM ALBUMIN AND RIBONUCLEASE 


(Publication No. 14,090) 


John Gibson Buzzell, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Charles Tanford 


Viscosity studies have been made on aqueous solutions 
of ribonuclease (Rn) and bovine serum albumin (BSA). The 
PH and ioni¢ strength of these solutions have been con- 
trolled so that each set of data is run at constant pH and 
ionic strength. 

The experimental quantities of interest are the intrinsic 
viscosity and the slopes of reduced viscosity-protein con- 
centration curves, i.e. the constant A in the equation: 


nsp/c = [n] + Ac 


Intrinsic viscosity is of interest because it is a measure of 
protein-solvent interaction, and, therefore, is related to 
the hydrodynamic volume and shape of the molecule. The 
Slope of the line is important because it is a measure of 
protein-protein interaction. 

BSA was investigated over a range of pH 2 to 11 and 
Rn over a range of pH 1 to 10.5. Experiments were car- 
ried out at ionic strengths ranging from no salt added to 
0.5. The intrinsic viscosity of BSA in the range of pH 4.2 
to 10.5 is essentially independent of pH, except for a small 
contribution from the electroviscous effect. The best value 
is 0.0371 + 0.0009. For Rn the intrinsic viscosity is es- 
sentially independent of pH over the entire pH range and 
equal to 0.0328 + 0.0007. These figures correspond to 
33.7 A and 19.7 A as the radii of equivalent spheres. 

The intrinsic viscosity of BSA in the region of pH 2 to 
4.2 increases with decreasing pH to 0.178 at ionic strength 
0.03 and 0.083 at ionic strength 0.15. 

These results indicate that Rn over the entire pH range 
studied, and BSA in the region of pH 4.2 to 10.5, do not 
change in size and Shape with increasing charge. This 
means that these molecules must have strong internal 
bonding. The results for BSA at low pH show that a struc- 
tural change takes place resulting in a change in the hydro- 
dynamic volume or shape. This is brought about by a 
severing of internal bonds and an unfolding of the chain al- 
lowing an increase in solvation. 

The “expansion” process is a charge and ionic strength 
dependent effect as shown by the increasing change with 
increasing positive charge and the much lower intrinsic 
viscosity attained at high ionic strength, as compared to 
low ionic strength. 

The slopes of the reduced viscosity-concentration plots 
are also dependent upon charge and ionic strength. The 
lowest slopes are found where the ionic strength is high 
and the charge is low. Over a considerable range of 
charge and at ionic strengths above 0.1 the slopes are con- 
stant for BSA at 0.00259 + 0.00018 and Rn at 0.00202 
+ 0.00019. This indicates the presence of a non- 
electrostatic protein-protein interaction. These slopes 
are related through the following equation (derived from 
Einstein’s viscosity equation): 


nsp/c = [n] + k [n]’ 


If this equation is used to evaluate k from the slopes, k is 
found to be 1.88 for both proteins. It will be interesting to 





see if this value is valid for other proteins. In regions of 
ionic strength and pH where k is greater than the limiting 
value it is found to vary directly as a function of charge 
and inversely as a function of ionic strength. No quantita- 
tive relations could be discovered from the data available. 

In sum the results obtained tend to show the Rn mole- 
cule as a rigid, compact spheroid with less solvation and a 
different internal structure than BSA. BSA is seen to have 
a looser, more flexible structure, allowing greater solv- 
ation, and freedom to undergo configurational changes. 
This property of BSA is in accord with the results of 
numerous other types of measurements. 

100 pages. $1.25. Mic 55-845 


CRYSTAL STRUCTURE DETERMINATION 
OF BaZn, AND SrZn, 


(Publication No. 12,887) 
John Wesley Conant, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Norman Charles Baenziger 


In an attempt to further the knowledge about inter- 
metallic compounds, especially those formed between 
groups Ia (and IIa) and group IIb where existing theories 
fail to explain adequately the experimental data, the com- 
pounds SrZn,; and BaZn, were prepared and their crystal 
structures determined by X-ray diffraction methods. The 
table gives an account of the experimental results and also 


TABLE 
SrZn, BaZn, 

P2,/m,2,/a,2,/n A2,/m,2/a,2/m 

AZn, units per cell 1 4 4 

ainA 5.416 5.32 5.32 

bin A 6.72 8.44 

cin A 4.191 13.15 10.78 

c/a 0.774 

Vol. in A° 106.46 470.12 484.03 

Dx 5.68 5.86 6.37 


% shrink of A-A 
bond from pure - 6.3 6.1 11.3 
metal to AZn, 


CaZn, 


Space Group P6/mmm 


Atomic Positions 


CaZn, Ca (a) (000) 

Zn (c) (1/32/30) (2/3 1/3 0) 

Zn (g) (305) (035) ($55) 

Zn (d) x/a = 3, y/b = 0.150, z/c = 0.144 
Zn (c) y/b = 0.601 0.521 

Zn (c) y/b = 0.660 0.715 

Zn (c) y/b = 0.455 0.202 

Sr (c) 0.144 0.412 


Zn (g) 0.266 0.191 
Zn (e) 0.204 
Zn (c) 0.426 
Ba (c) 0.335 


SrZn, 


see | 
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All symbols refer to those used in “International 
Tables for X-ray Diffraction Crystallography,’ Vol. I, 
The Kynoch Press, Birmingham, 1952, 
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compares the structures to CaZn, (Haucke, (1940) Zeits. f. as phenolic groups normally do and three of the phenolic 
anorg. allg. Chemie, 244, 17-22 and Nowotny, (1942) Zeits. groups aren’t accessible to hydrogen ions until after the 
f. Metallkunde, 34, 247-253). native structure of the molecule has been destroyed. The 

The compounds were prepared by direct combination of three normal phenolic groups have an intrinsic pK of 9.95, 
the elements. Both powder diagrams and Weissenberg and a heat of ionization of 7.0 kcal. and an entropy of ionization 
precession single crystal diagrams were taken. Rough of -22 eu. 
structures were obtained by trial and error methods and Ribonuclease has been shown to be composed of two 
from Patterson projections. A three dimensional Patter- components designated as component A and component B. 
son was needed to solve the SrZn; structures. The para- These components have been separated by ion exchange and 
meters were refined by evaluating the electron density titrated potentiometrically. The isoionic points of compo- 
function by means of a Fourier series approximation. A nent A and component B are 9.65 and 9.23 respectively. 
modified I.B.M. 402 tabulator was used to perform the The difference in the two components has been shown to be 
necessary summations. difference of one. in the number of carboxyl groups present 

The structures proved to be related, but not as closely on one of the components. 
as expected. The CaZn; structure has alternate planes In calculation of the titration curves, a fit over all of the 
containing both Ca and Zn which are spaced by planes con- titration region was not obtained. There exists differences 
taining zinc only. The BaZn,; structure has the same type about the isoionic point in which no satisfactory explanation 
of alternation, but its barium-zinc planes are spaced by can be given. The possibility of a change of the molecular 
zones of zinc atoms which are apparently not co-planar configuration seems the most likely explanation. 
because of the larger barium atoms in the adjacent planes. 110 pages. $1.38. Mic 55-847 
A similarity can be observed in the SrZn,; and BaZn, by 
imagining a rotation of all the atoms in the (0 k 1) pro- 
jection of SrZn; about the center of the projection. 

Each zinc atom in all the structures is involved in the 
formation of at least one tetrahedron with other zinc A NEW METHOD FOR THE MEASUREMENT OF 
atoms. The group IIa metals form continuous zig-zag SURFACE POTENTIALS AND ITS APPLICATION 
chains in the x-direction in all structures. TO SORPTION ON SOLID SURFACES 


73 pages. $1.00. Mic 55-846 (Publication No. 13,092) 


Karl Heinz Hiller, Ph.D. 
Northwestern University, 1955 


HYDROGEN ION TITRATION OF RIBONUCLEASE A new type of apparatus has been designed and con- 
_— structed which is capable of measuring changes in surface 

(Publication No. 14,115) potential on solid surfaces. The test surfaces are applied 
Jack David Hauenstein, Ph.D. in the form of films deposited on the gold-plated rim of a 
State University of Iowa, 1955 rotating disc, which serves as the reference electrode. 
Changes of the surface potential are picked up by a station- 
Chairman: Professor Charles Tanford ary electrode which is connected to the grid of an 
electrometer-type pentode. 

Hydrogen ion titration of the protein ribonuclease, has The signal thus produced is fed into the d.c. amplifier 
been studied potentiometrically and spectrophotometrically. of an oscilloscope, and changes in surface potential can be 
The dissociation of hydrogen ions is reversible between pH read directly on the screen of the oscilloscope which has 
1.8 and pH 11.5. Above pH 11.5 the dissociation of hydro- been calibrated previously in terms of a known potential. 
gen ions is irreversible. Titration curves have been de- An analysis of the circuit and its response to the test sig- 
termined at ionic strengths 0.01, 0.03 and 0.15 at 25°C in nals, which are transient in nature, is given. 
the range of reversibility. The apparatus has been used to study changes of surface 

Ribonuclease has an isoionic point of 9.64 at ionic potential caused by the adsorption of organic vapors on 
strength 0.15 and 25°C. There are nineteen basic nitrogen films of graphite and nitrocellulose. No correlation was 
groups present. They have been determined as follows; found between the measured potential changes and the di- 
four are imidazole groups, one is a terminal amine group, pole moments of the vapors. Changes in surface potential 
ten are €-amine groups and four are guanidine groups. which occurred on the reference surface made interpre- 
There are also 11.2 carboxyl groups and six phenolic tation of the results difficult. 
groups present in ribonuclease. Time-dependent changes of surface potential were en- 

The intrinsic pK’s for these groups are 4.0-4.8 for the countered when films of nitrocellulose and polyvinyl ace- 
carboxyl groups, 6.50 for the imidazole groups, 7.75 for tate were exposed to acetone, methylene chloride, and ben- 
the terminal amine group, and 10.2 for the €-amine groups. zene vapors. These changes were ascribed to diffusion into 
The guanidine groups are titrated in an irreversible re- the films, a process which was believedto orient the poly- 
gion of the titration curve. The electrostatic interaction mer molecules perpendicular to the plane of the films, and 
term, W, has been determined at the three ionic strengths. thus to modify the electric double layer on the surface. 

It has values which are slightly less than those which are Differences of behavior during sorption below and above 
calculated theoretically for ribonuclease. the second order transition temperature of the polymer 

The phenolic groups have been studied spectrophoto- are discussed in the case of polyvinyl acetate. 
metrically. From this it is seen that the phenolic groups A theoretical discussion of contact potentials between 
are of two types: three of the phenolic groups dissociate 
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metals and insulators is presented, and its practical 
implications are demonstrated experimentally. 
93 pages. $1.16. Mic 55-848 


METAL BRIDGED PROTEIN COMPLEXES: 
A MODEL SYSTEM FOR 
METAL ACTIVATED ENZYMES 


(Publication No. 13,095) 


Thomas Robert Hughes, Ph.D. 
Northwestern University, 1955 


Ternary complexes in which a metal ion forms a bridge 
between a protein molecule and a small organic molecule 
have been studied by equilibrium dialysis and spectro- 
photometric measurements. The results elucidate certain 
features of metal activated enzymes, for the measure- 
ments give the pH dependence of the ternary binding, and 
also, presumably, of the availability of protein-bound 
metal ions for participation in enzymatic catalysis. 

The mathematical description of ternary binding was 
derived and tested. The equilibria considered involve 
(1) the metal ion, (2) the small organic molecule, (3) m 
equivalent sites per protein molecule for the direct bind- 
ing of the small molecule, and (4) n equivalent sites per 
protein molecule for the binding of the metal ion, with 
each protein-bound metal ion having the ability to mediate 
the binding of the small molecule to the protein. Equi- 
librium dialysis measurements with acetylated bovine 
serum albumin, pyridine-2-azo-p-dimethylaniline, and 
zinc ion showed that the derived expression gives a valid 
description of the ternary system, and yielded values for 
the intrinsic association constants of protein-bound zinc 
with both pyridine-2-azo-p-dimethylaniline and hydroxyl 
ion. 

In addition, a convenient spectrophotometric method 
was developed for the determination of the pH dependence 
of ternary binding. The results indicated that the abilities 
of three metal ions studied to mediate ternary binding of 
the dye are in the order Ni(II)>Zn(II)>Cd(II). The order 
in which these metals lose their ternary binding abilities 
with increasing pH is (1) Zn, (2) Cd, (3) Ni. It was also 
found that Cu(II) loses the ability to mediate ternary bind- 
ing at a much lower pH than does Ni(II). 

A consideration of literature values for the stability 
constants of the monohydroxy complexes of a number of 
divalent metal ions, plus the results of the above described 
photometric pH titrations yielded the following order of 
affinity of the metal ions for hydroxyl ion: 


Hg>Cu>Zn>Cd>Co and Ni>Mn>Mg>Ca. 


The role of these hydroxylation tendencies in determining 
the metal specificities of metal activated enzymes is dis- 
cussed, with reference to several types of metal enzymes. 
The study of the protein-metal-dye ternary system has 
led to the proposal of two factors which can be responsible 
for the pH dependence of the activities of metal activated 
enzymes. Previously, decreases from the maxima in 
enzymatic activity vs. pH curves were entirely attributed 
to the ionization of groups on either the enzyme or the 
substrate. The results from the ternary model system 
Suggest that the acid limbs of activity vs. pH curves for 





some metal activated enzymes may rather be due to de- 
creased binding of the activating metal ion at the active site 
as the pH is decreased. Furthermore, the alkaline limbs 
of the activity-pH profiles for some enzymes are probably 
due to hydroxylation of the enzyme-bound metal ions. 

The mechanism of metal activated enzymatic hydrolysis 
is discussed with particular regard to the role of the metal 
ion in lowering the activation energy, and to the mode of 
decomposition of the enzyme-substrate complex. 

The various approaches used for the quantitative de- 
scription of multiple equilibria involving binary complexes 
are presented as a prelude to the derivation of the equa- 
tions for the description of ternary binding. Refinements 
of previous treatments are given, including a method for 
evaluating the effects of counter ion binding on the electro- 
static energies involved in the interactions of ions with 
proteins. 171 pages. $2.14. Mic 55-849 


THE THERMODYNAMIC CHANGES IN THE CHELATION 
OF SOME DIVALENT METAL IONS 
BY NITRILOTRIACETIC ACID 


(Publication No. 13,015) 


Vincent Leo Hughes, Ph.D. 
Clark University, 1955 


It has been known for some time that chelate compounds 
are more stable than similar complexes formed from the 
same metal ion and similar non-ring forming compounds. 
Nitrilotriacetic acid, for example, forms stable complexes 
with the alkaline earth ions while simple amines and car- 
boxylic acids interact but little with these same metal 
ions. 

Calvin and Bailes, and more recently Schwartzenbach, 
have attributed this large increase in stability to an in- 
crease in the entropy of the system. When a single mole 
of nitrilotriacetic acid displaces four water molecules 
from a metal ion, the number of particles in the system 
increases and consequently the randomness, or entropy, 
increases also. 

Thus far there has been little direct experimental evi- 
dence for this concept. The object of this work is to pro- 
vide such information for some nitrilotriacetate chelates. 

The experimental method consisted of E.M.F. measure- 
ments of buffered cells without liquid junctions at several 
ionic strengths and at four or more temperatures. The 
cells investigated were of the following types: 


Pt,H2|KCI(m), K,H,,A(m)), 
Kn+iHm-1A(m,) | AgCl, Ag Cell I 
Pt,H, |MCl{m,),K,HA(m,),K,A(ms) | AgCl, Ag Cell II 


Cell I was used to investigate the three acid dissociation 
equilibria. The values of n and m varied from 0 to 3 de- 
pending on the buffer region employed. Cell II was used to 
obtain the chelate formation constants. All extropolations 
were made with the aid of the extended form of the Debye- 
Huckel equation and, except for pK,, all extropolations 
were linear when plotted against the ionic strength. In 
Table I the results obtained for these systems are summa- 
rized. 

The acid dissociation constants show temperature 
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0° 


pK or 
log K 


1.67 


TABLE I 


-AF° 
(kcal/ 
mole) 


-2.12 


-4H° 


(kcal/ 


mole) 


-0.82 
-0.27 


- AS° 
(e.u.) 


- 4.6 
-6.6 


- QCp° 
(cal/mole/ 
deg) 


chloride solutions in the presence of a protein, and the ap- 
plications and advantages of this type of cell in biochemical 
investigations. 

A concentration cell was formed by using Amberplex 
C-1 membrane material to separate salt solutions of two 
different activities. The complete measurement chain con- 


-2.14 
-2.22 
-2.30 
-2.41 
-3.69 
-3.82 
-3.94 
-4.10 


10° 1.64 
20° 1.64 
30° 1.65 
40° 1.68 
0° 2.95, 
10° 2.94, 
20° 2.94, 
30° 2.95. 
40° 2.97, -4.26 
0° 10.594 -13.23 
10° 10.454 -13.53 
20° 10.334 -13.85 
30° 10.230 -14.18 
0° 6.310 7.88 
10° 6.39. 8.28 
20° 6.500 8.71 
30° 6.612 9.17 
0° 7.704 9.62 
10° 17.65, 9.91 
20° 7.60, 10.20 
30° 7.59, 10.53 
0° 5.96, 7.46 
10° 5.91, 7.66 
20° 5.87, 7.88 
30° 5.85, 8.12 
0° 8.52, 10.68 
10° 8.53, 11.05 
20° 8.57, 11.49 
30° 8.64, 11.98 


-8.6 
-10.6 
-12.6 
-10.1 
-12.1 
-14.1 
-16.1 
-18.1 
-29.5 
- 30.9 
-32.3 
-33.7 

39.6 

41.6 

43.6 

45.6 

27.1 

29.1 

31.1 

33.1 

19.1 

21.1 

23.1 

25.1 

34.9 

40.9 

46.9 

02.9 


0.31 
0.91 
1.52 
-0.95 
-0.39 
0.19 
0.79 
1.40 
-5.18 
-4.78 
-4.37 
-3.96 
-2.94 
-3.50 
-4.07 
-4.67 
2.23 
1.66 
1.08 
0.49 
2.23 
1.68 
1.10 
0.51 
1.15 
-0.53 
-2.25 
- 4.00 


variation similar to other weak acids. The first and sec- 

ond dissociation constants show maxima as do most carb- 
oxylic acids, such as acetic acid. The third acid dissocia- 
tion constant also shows a trend toward a maximum sSimi- 
lar to other amino acids, such as glycine. 

The values of AH for the chelate formation constants 
are all small compared to the entropy change. This sug- 
gests that these chelates are ionic in nature. The large 
increase inAS found in all cases also shows that the 
rather high stability of these chelates arises from the dis- 
placement of four moles of water by one mole of this tetra- 
dentate chelating agent. The values of AS’ also correlate 
well with both the sum of the first two ionization potentials 
and the ratio of the square of the charge to the ionic radii. 

103 pages. $1.29. Mic 55-850 


THE ELECTROCHEMICAL PROPERTIES OF AN 
ION- EXCHANGE MEMBRANE 


(Publication No. 14,468) 
Carl Jackson Ish, Ph.D. 
The Ohio State University, 1955 


This research was concerned with the function of 
Amberplex C-1 ion-exchange material as an electrode in 
various M chloride salt solutions, and in various M 





sists of saturated calomel electrode/ saturated potassium 
chloride/ electrolyte C./ membrane/ electrolyte C,/ satu- 
rated potassium chloride/ saturated calomel electrode. 

The measurements were made by means of a potentiometer. 

The maximum electromotive force would occur only if 
the membrane functioned as an ideal membrane, in which 
case it would follow the Nernst equation. 

From the observed potentials the various activities of 
the cations were calculated in pure solution and in the 
presence of a protein. Also calculated were the trans- 
ference numbers of the cations within the membrane and the 
permselectivity of the membrane under the experimental 
conditions. 

The potential and permselectivity obtained with the vari- 
ous concentration cells approached theoretical values in 
most cases at electrolyte activities of 0.003 and 0.009. As 
the electrolyte activities were increased, the potential devi- 
ated from theoretical values. 

Low concentrations of gelatin (1 per cent) had no effect 
on the potential at the lower electrolyte activities but had 
some effect at the higher electrolyte activities. Twenty-two 
per cent gelatin had a detrimental effect on the potential 
over the entire electrolyte activity range, but especially in 
the high range. 

Ions with small hydration shells gave potentials which 
approached theoretical values more closely than did ions 
with large hydration shells. This is believed to be due to 
the screening of the coulombic charge of the ion by the 
large hydration shell. 

Likewise, in cases where gelatin is added to the ex- 
ternal cell, it is believed that it is adsorbed to and in the 
membrane, and thereby causing a decrease in permselec- 
tivity and thus a greater deviation from theoretical po- 
tentials, at the higher cation activities. 

Amberplex C-1 acts as a permselective membrane for 
lithium, sodium, potassium, ammonium, magnesium, Cop- 
per, zinc, barium, and ferrous ions and therefore, when 
saturated with one of these ions, can act as an electrode of 
that particular ion. This type of cell might be used to de- 
termine cation activities in pure solutions of one salt or in 
the determinations of cation activity in a solution of mixed 
salts with a common cation. Likewise it could be used to 
determine cation activity of a single salt in the presence of 
a protein or the cation activity of a common cation in the 
presence of a protein in a mixed salt solution. 

This technique may also be used to determine the inter- 
action of proteins with various ions. Thus, one may deter- 
mine to what extent a givenion may interact with various 
ion-sensitive proteins. This may be an especially valuable 
technique in the study of purified enzymes which are acti- 
vated by cations such as potassium, cobalt, calcium, or 
magnesium. Muscle proteins in the presence of the po- 
tassium ion may also be advantageously studied by this 
method. 133 pages. $1.66. Mic 55-851 
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THERMODYNAMIC PROPERTIES OF 
HIGH POLYMERS VI. POLYCAPROAMIDE AND 
POLYTETRAF LUOROETHYLENE 


(Publication No. 13,111) 


Paul Christian Marx, Ph.D. 
Northwestern University, 1955 


This research, involving a calorimetric study of poly- 
caproamide and polytetrafluoroethylene, was a continuation 
of a long range program undertaken to measure the 
thermodynamic properties of various synthetic high poly- 
mers. An adiabatic calorimeter was used in this work 
with an operating range of -30° to 300°C. 

The investigation of polycaproamide, or 6 nylon, was 
made because of a close structural similarity with 6-6 
nylon, previously studied in this laboratory. The specific 
heat and enthalpy of five forms of 6 nylon were measured 
over the temperature range of -25° to 280°C. These forms 
included a granular form of the polymer, drawn filaments, 
undrawn filaments, and two annealed forms. The specific 
heat results indicated a second order transition effect 
near room temperature that is markedly affected by the 
presence of cyclic monomer and dimer in the samples, 
presumably acting as a plasticizer. The undrawn fila- 
ments were observed to exhibit a unique phenomenon as 
they were heated through the temperature interval of 80° 
to 160°C. The specific heat curve passed through a series 
of three sharp minima and maxima that were attributed to 
the further crystallization of some of the polymer from 
metastable states. 

The heats of fusion of the various forms of 6 nylon 
were found to be less than those of 6-6 nylon by about five 
calories per gram. The latter melts more sharply than 
the 6 polymer and also shows an appreciably higher melt- 
ing point. An explanation based on x-ray evidence was in- 
cluded in the interpretation of these differences. 

The degree of crystallinity of the several forms were 
calculated as a function of the temperature. The annealed 
Samples showed the highest crystallinity at room tempera- 
ture with the other samples showing a crystallinity in- 
crease with temperature that culminated in a maximum 
near 180°C. The degree of crystallinity of the 6 polymer 
was found to be about 15% lower than that of the 6-6 poly- 
mer. 

The study of polytetrafluoroethylene was made subse- 
quent to some calorimetric work by the National Bureau 
of Standards‘ and included two forms of the polymer. The 
specific heats of the drawn filaments, not studied by the 
Bureau, and the powdered form of the polymer were meas- 
ured over the temperature range of -20° to 120°C. Our re- 
sults confirm the existence of two first order transitions 
found by previous workers to occur near room tempera- 
ture. The drawn filaments were found to show closest 
agreement with the properties of the annealed form, 
measured by the Bureau. Comparison of our results with 
those of the Bureau for the powdered form have indicated 
that specific heat values obtained in the transition region 
are sensitive to the rate at which the experimental meas- 
urements are made. 92 pages. $1.15. Mic 55-852 


1,G. T. Furakawa, R. E. McCoskey, and G. J. King, 
J. Res. Natl. Bur. Standards, 49, 273 (1952). 








FLOW OF GASES AND VAPORS 
THROUGH POROUS MEDIA: 
PART I. EFFECT OF NON-UNIFORM POROSITY ON 
KNUDSEN FLOW IN POROUS MEDIA. 
PART Il. ADSORPTION AND SURFACE DIFFUSION OF 
n-BUTANE ON GRAPHON CARBON BLACK. 


(Publication No. 14,639) 


John W. Ross, Ph.D. 
University of Cincinnati, 1955 


Part I. 





The variation of the Knudsen flow surface area, as cal- 
culated from steady-state flow measurements, has been 
determined for packed plugs of Gastex and acetylene 
blacks. The apparent surface area at first increases 
rapidly with decreasing porosity, and then levels off to an 
approximately constant value at porosities lower than 
about 0.6. 

Assumption of the collection of individual particles into 
stable aggregates leads to a reasonable explanation of the 
variation in apparent surface area with porosity. Further- 
more, the introduction of a few additional reasonable as- 
sumptions makes possible calculation from the experi- 
mental data of an average size for the aggregates, and an 
average number of particles making up an aggregate. Two 
treatments may be used, the first assuming that the aggre- 
gates maintain their individuality down to the lowest po- 
rosities obtained, and the second assuming a simple func- 
tional relationship between the aggregate size and the 
density of packing. The values of the aggregate parameters 
calculated from both of these treatments appear to be of a 
reasonable order of magnitude. The average diameter of 
an individual acetylene black particle is 512 A, and for 
Gastex carbon black, 978 A. (Both of these have been de- 
termined from electron micrographs.) The ratio of aggre- 
gate size to particle size is approximately nine for acety- 
lene black and six for Gastex carbon black. 


Part II. 


The adsorption system n-butane on Graphon carbon 
black was studied by means of adsorption isotherms and 
surface diffusion measurements at 41.7 and 50.0°C. This 
partially graphitised carbon black has an energetically 
uniform surface. 

The molar and differential molar entropies of adsorp- 
tion were calculated and compared with entropy changes 
based on models of ideal localized adsorption and ideal 
mobile adsorption. The results indicate that the true state 
of the adsorbed butane is intermediate between the two 
models. 

The adsorption isotherms followed Henry’s law at 
fractional monolayer coverages, 9, below approximately 
0.25. This is the expected result for an energetically 
homogeneous surface. 

The surface diffusion coefficient D, increases slowly 
with coverage up to about 6 = 0.5. The rate of increase is 
greater as © is increased from 0.5 to 0.9 and is very 
large as © goes from 0.9 to 1.05. A maximum is reached 
at a value of © equal to approximately 1.5, and then D. 
begins to decrease at higher coverages. 
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The surface diffusion coefficients vary with coverage 
from about 0.5 x 107° cm’*/soc at @ = 0.1 (both tempera- 
tures), to 7.8 x 107° (41.7) and 4 x 107° (30.0°C) at © =1. 
These values are roughly 100 times larger than the values 
obtained by Carman for CF ,Cl,, CQ, and SQ, on Linde silica 
and Carbolac carbon black. The values are, however, ap- 
proximately the same as those obtained by Barrer and 
Barrie for the surface diffusion of O2, N2, A, Kr, CH4, and 
C.H, on a porous Vycor glass. 

The energy of activation for surface diffusion increases 
from 3.2 kcal/mole at @ = 0.1 to about 7.7 kcal/mole at 
© = 0.7, and then remains constant to the upper limit of 
the measurements (8 = 1.1). The energy of activation may 
be compared with the isosteric heat of adsorption which is 
practically constant at 8.2 kcal/mole up to a fractional 
coverage of about 0.9 and then decreases to 6.3 kcal/mole 
at 8 = 1.1. 

The simultaneous increase in the surface diffusion coef- 
ficient and in the activation energy for surface diffusion is 
probably explained by an increase in the entropy of acti- 
vation, at least for coverages up to 0.7. 

The measured surface diffusion coefficients and acti- 
vation energy of surface diffusion are of a reasonable order 
of magnitude for the model which was deduced from the 
entropy of adsorption, namely, a two dimensional phase 
with restricted movement over the surface. 

133 pages. $1.66. Mic 55-853 


A COLLISION CROSS-SECTION STUDY 
OF CARBON DIOXIDE, WITH A 
THEORETICAL TREATMENT OF THE 
8.61 AND 9.16 VOLT TRANSITIONS 


(Publication No. 14,493) 


Jerome Conrad Shiloff, Ph.D. 
The Ohio State University, 1955 


A quantitative study has been made of the inelastic 
scattering of electrons, of about 500 e.v. kinetic energy, by 
carbon dioxide. The apparatus employed, developed by 
other workers in this laboratory (1), was used without any 
essential modification. 

The objectives of this work were twofold: first, to 
measure the inelastic collision cross sections of carbon 
dioxide for the scattering of 500 e.v. electrons by the 
molecules of the gas; and second, to conduct a study of the 
8.61 and 9.16 volt peaks in the carbon dioxide electron im- 
pact spectrum for the purpose of assigning them to definite 
electronic transitions. 

In connection with the first objective, six spectra of 
carbon dioxide were recorded in the range from 6 to 20 
volts at scattering angles ranging from 0 to 7.9 degrees. 
Collision cross sections were measured as a function of 
(AP)*, the square of the change in momentum of the inci- 
dent electrons upon collision, for eight discrete peaks in 
the carbon dioxide spectrum occurring at 8.61, 9.16, 11.09, 
12.39, 13.57, 15.48, 16.26, and 17.83 volts, and also for nine 
excitation energies in the continuum out to 79.00 volts. A 
quantity known as the generalized oscillator strength has 
been defined by Bethe (2) and can be expressed directly as 
a function of the collision cross section. Thus, the gener- 
alized oscillator strengths for the 17 excitation potentials 





were obtained from the collision cross sections by a simple 
calculation. Moreover, 


Lim 
' f = fopt 
A P*—— 0 


where f is the generalized oscillator strength and fopt is 
the optical oscillator strength. Thus, by an extrapolation 
of f to AP* = 0, the optical oscillator strengths for the 17 
excitation potentials were also determined. 

To eliminate any possible confusion, the terms “for- 
bidden” and “allowed” transitions were defined as follows 
for the purposes of this work. If the matrix element of 
electric dipole moment of a particular transition vanishes, 
the transition is said to be “forbidden.” Conversely, if the 
matrix element of electric dipole moment is non-vanishing, 
the transition is said to be “allowed.” 

The methods of electron scattering provide a means of 
determining, according to the definitions, whether a par- 
ticular transition is allowed or forbidden. Since the optical 
oscillator strength is defined as 


where €, is the matrix element of electric dipole moment, 
the magnitude of the optical oscillator strength gives a di- 
rect measure of the magnitude of the matrix element of 
electric dipole moment. Thus, if a particular transition is 
forbidden, its generalized oscillator strength will extra- 
polate to 0 at AP*=0. The accuracy of this determination 
by electron scattering methods is controlled only by the 
accuracy of the extrapolation. 

In connection with the second objective, a special study 
of the 8.61 and 9.16 volt peaks in the electron impact spec- 
trum of carbon dioxide was made. Both transitions were 
found, by this method, to be allowed, although of low in- 
tensity. However, it is difficult to reconcile this observa- 
tion with the proposals of previous investigators. There- 
fore, this necessitated a re-evaluation of the assignments 
of these peaks to definite electronic transitions. The previ- 
ous treatment of selection rules is inadequate for this pur- 
pose, and thus a new treatment is introduced here wherein 
the rigorous assumption of the Franck-Condor principle is 
not necessary. 

By this method, selection rules were obtained which fit 
experimental observations and allowed a definite assign- 
ment of the 8.61 and 9.16 volt peaks to electronic tran- 
sitions. 

The results of the study were as follows. 
peak was assigned to the electronic transition 


The 8.61 volt 


2: ga B, (correlating with ‘Tg ) 


and the 9.16 volt peak was assigned to the electronic tran- 
sition 


: Ze ——»'A, (correlating with '7,) 


This research was sponsored by the Geophysics Re- 
search Directorate of the Air Force Cambridge Research 
Center, Air Research and Development Command. 

207 pages. $2.59. Mic 55-854 
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THERMODYNAMIC PROPERTIES OF HIGH 
POLYMERS VIII. POLYETHYLENE TEREPHTHALATE 


(Publication No. 13,137) 


Carl William Smith, Ph.D. 
Northwestern University, 1955 


This study describes the continuation of the work in this 
laboratory on the calorimetry of high polymers, with ref- 
erence particularly to linear, crystalline polymers. Poly- 
ethylene terephthalate was chosen because of the pro- 
nounced glass transition it undergoes and because it can be 
prepared in either amorphous or partially crystalline form. 
It was felt that a study of this compound would yield much 
information concerning the relationship of the glass tran- 
sition to such factors as the crystallinity and orientation of 
the sample. 

The apparatus used for this work was an adiabatic type 
calorimeter with an effective operating range of -30°C to 
300°C. A watt hour meter was used to measure the electri- 
cal energy input. Data are presented to show that this con- 
venient method for measuring the energy input is reliable 
and that it is probably accurate to better than .1%. 

Six forms of polyethylene terephthalate were studied: 
flake polymer, undrawn yarn, commercially drawn fila- 
ments, drawn filaments annealed at 210°C, noncrystalline 
drawn filaments, and melt annealed polymer. Heat ca- 
pacity data and enthalpy data are reported for each of the 
forms. Entropy is tabulated for the melt annealed polymer. 
X-ray diffraction photographs of all the samples studied 
are presented. 

The flake and undrawn forms crystallize in the tempera- 
ture range of 95°C to 120°C. Both of the drawn forms show 
a gradual crystallization phenomenon over the temperature 
range of 50°C to 100°C. 

The flake ai.d undrawn forms show a pronounced glass 
transition at 69°C. The melt annealed polymer shows a 
lesser transition at 78°C. No transition could be found in 
either of the drawn forms due to the onset of crystalliza- 
tion. To determine whether or not this transition occurred 
in the drawn fibers, a sample of the commercially drawn 
fibers was heated to 210°C and annealed. This treatment 
does not destroy the fiber orientation, but it does insure 
that crystallization will not prevent the observation of a 
glass transition. When heat capacity measurements were 
made on this sample, a very slight transition was observed 
at about 92°C. Thus, it appears that orientation of the 
fibers essentially eliminates the glass transition. The 
magnitude of the glass transition in the unoriented samples 
was found to vary inversely with the fraction of crystalline 
material present. 

The degree of crystallinity of the samples was calcu- 
lated as a function of temperature by the enthalpy method. 
All of the samples attain maximum crystallinity at about 
230°C. The melt annealed sample is the most crystalline 
of the forms studied. It was calculated to be 51% crystal- 
line. The order of decreasing crystallinity of the other 
samples, both at room temperature and at 230°C, is: an- 
nealed fibers, commercially drawn fibers, flake polymer, 
noncrystalline drawn fibers, and undrawn yarn. 

In general, the results of this study are in good agree- 
ment with other studies of polyethylene terephthalate made 
by different methods. Also, this study shows that the 
thermal properties of a polymer are strongly dependent on 
its past thermal and mechanical history. 

87 pages. $1.09. Mic 55-855 





AN EXPERIMENTAL DETERMINATION OF 
THE ELECTRON DENSITY DISTRIBUTION 
IN METALLIC LITHIUM 


(Publication No. 14,497) 


Paul Leroy Splitstone, Ph.D. 
The Ohio State University, 1955 


This investigation is an attempt to determine the elec- 
tron density distribution in the metallic lithium lattice. 

Single crystals of lithium were obtained by melting and 
cooling the lithium under paraffin. Relative integrated in- 
tensities of the Laue-Bragg reflections have been meas- 
ured out to the (330) order at room temperature and to the 
(620) order at~100°K. Relative atomic form factors have 
been derived at room temperature and at 100°K. from the 
relative integrated intensities, and have been placed on an 
absolute basis by a scheme making use of the theoretical 
f{,. values for the lithium ion. The absolute fr values are 
tabulated. Experimental f, values have been computed 
from the experimental fy values and are tabulated. Elec- 
tron densities for the lattice at rest have been computed 
along the [100], [111], and [110] directions in the cell by 
Fourier summations using the experimental f, values for 
the expansion coefficients. Plots are given for the electron 
densities. 

The results are considered in relation to Pauling’s 
theory of directional bonding in metals. The theory pre- 
dicts strong directional bonding between atoms on unit cell 
corners and atoms in the center of the unit cell, leading to 
the assignment of considerably more charge along the [111] 
direction than the [100] direction. This picture is not 
borne out by the experimental results, and it is concluded 
that Pauling’s theory does not hold for lithium. The re- 
sults suggest that lithium is well described as a lattice of 
lithium ions, having nearly the same charge distribution as 
the theoretical free ion, immersed in the uniform distri- 
bution of the third electron. 

A characteristic temperature ) = 325° is obtained from 
a 


sin*6 
—, plot. 


, 100°K - 
f300K = £A 
51 pages. $1.00. Mic 55-856 


KINETIC STUDY OF 
THE THERMAL DECOMPOSITION OF OZONE 


(Publication No. 13,288) 


William Theodore Sutphen, Ph.D. 
Stanford University, 1955 


The kinetics of the thermal decomposition of ozone have 
been studied by many investigators with highly unsatisfac- 
tory results. In 1952 Professor R. A. Ogg, Jr. suggested 
to the author that 1) this problem could be approached by 
thermally decomposing ozone in the presence of isotopi- 
cally enriched oxygen and suitable inert gases, and 2) mass 
spectrometer analyses of the reaction products might lead 
to establishment of the decomposition mechanism. This 
work when completed gave strong qualitative evidence that 
the three-step Jahn process is the principle mechanism 
for the decomposition at the higher temperatures. 
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By high-pressure techniques developed during the above 
experimentation, investigations were then extended to the 
thermal decomposition of ozone in the presence of isotopi- 
cally normal oxygen at O, pressures up to 6 atmospheres. 
Runs were made in a specially designed reaction flask con- 
structed from a 100 milliliter heavy-walled Kjeldahl flask 
of Pyrex glass. The flask was equipped with a high- 
vacuum, hollow bore Pyrex stopcock lubricated with an in- 
ert silicone lubricant aged by prolonged exposure to ozone. 
The reaction flask used withstood numerous runs at pres- 
sures up to 6 atmospheres of gaseous O, or CO, at room 
temperature for 48 hours and pressures up to 20 atmos- 
pheres at 100° C for periods of 10 to 20 minutes. The stop- 
cock was frozen in place for the high-pressure experi- 
ments by packing it in dry ice. 

A known amount of ozone was prepared directly in the 
reaction flask by subjecting a predetermined quantity of 
oxygen to the discharge from a Tesla coil. The method 
used for determination of the concentration of ozone in the 
oxone-oxygen mixture resulting from the decomposition 
was based upon low-temperature fractional distillation. 
Oxygen was separated quantitatively from the ozone by ad- 
sorption into a liquid nitrogen-cooled silica gel trap in- 
corporated into the apparatus. The amount of decompo- 
sition that had occurred during the reaction period was 
determined from the quantity of oxygen pumped off or the 
quantity received from pyrolysis of the residual ozone. 

Decompositions were carried out at five temperatures; 
25, 70, 85.5, 99.5, and 115.5°C. For the experiments de- 
scribed, O, pressures ranged from 10 to 125 millimeters, 
O, pressures from 20 millimeters to six atmospheres, and 
CO, pressures from 0.25 to six atmospheres. 

The investigations represent the first plausible solution 
to the troublesome kinetic problem of the thermal decom- 
position of ozone. By use of high-pressure techniques the 
following four-step mechanism was developed: 


1) O,+ M+>O,+O+M k, = f(M) 
2) O0,+ O+M+>O;,+M k, = £(M) 
3) O+ O,>20, k, # £(M) 
4, 0,+Q >30, k, # £(M) 


The first three steps represent the mechanism suggested 
by Jahn. Step 4, the bimolecular reaction of ozone to give 
oxygen, was first suggested by Riesenfeld and Bohnholtzer. 
The rate expression calculated from the above mechanism, 
making the steady-state assumption for atomic oxygen, is: 


-d(Os) _ 2 ki(M)ks(Os)? : 
l) Gt * KAMO,) + kO,) * 2 M609". 








Table I 








Frequency 
Factor 
(cc/m-sec) 


Energy of 
Activation 
Constant Value (kcal) 


k; 1.4 x 10 sec™ 29.9 --- 
(1 atm. at 99.5° C) (99.5-115.5° C) 


k> 4.7 x 10° cc/m-sec 5.3 
(1 atm. at 99.5° C) (99.5-115.5° C) 


8.8 x 10° cc/m-sec 23 
(85.5-115.5° C) 


3.1 x 10! cc/m-sec 17.3 
(25.0-115.5° C) 











The values of the four rate constants at 99.5°C, their 
energies of activation, and the frequency factors for the 
two bimolecular constants are given in Table I. 

At 99.5 and 115.5°C the quasi-unimolecular rate con- 
stant k, and the quasi-bimolecular rate constant k, exhibit 
the normal M gas dependence for increase in total pres- 
sure of reactants over the pressure range of approximately 
30 to 850 millimeters (measured at 24°C). An attempt to 
evaluate the M gas dependence of k, based on CO, gave 
anomalously high values, probably resulting from energy 
chain decomposition. 

The first real corroboration was received of the inhi- 
bition of the decomposition by oxygen noted by Jahn at 
127°C. 123 pages. $1.54. Mic 55-857 


IMPACT TUBE INVESTIGATION 
OF VIBRATIONAL ENERGY EXCHANGE 


(Publication No. 13,736) 


Charles Sheffield Tuesday, Ph.D. 
Princeton University, 1955 


The available methods of measuring vibrational relax- 
ation times and the more important theoretical develop- 
ments and related experimental results in the field of vi- 
brational energy exchange are reviewed. 

The theory of the impact tube method is discussed and 
the general equations are derived from a kinetic and 
thermodynamic approach. The compressible flow solution 
for the expansion of a gas through a nozzle of design 


z° x = constant (50) 


(where z is the nozzle radius and x the distance along the 
center line of the nozzle in the direction of flow) is derived 
and used to obtain a general solution of the equations and to 
extend the impact tube method to the long relaxation time 
range. The short relaxation time approximation and the 
incompressible nozzle flow assumption are treated as spe- 
Cial cases of the general solution. 

Huber and Kantrowitz’s**® extension of the impact tube 
method to the long relaxation time range is shown to be in- 
correct because of their assumption of incompressible 
nozzle flow. 

Numerical solutions of the general equations are ob- 
tained for the general case of compressible nozzle flow for 
a gas with y = 1.4 using the apparatus and flow parameters 
appropriate to this investigation. Numerical solutions of 
the general equations for the special cases are also ob- 
tained using the appropriate apparatus parameters. 

The extended impact tube method and the resulting nu- 
merical solutions of the equations are used in an investi- 
gation of the influence of H,O and D,O on the vibrational 
relaxation time of oxygen. 

The results obtained for the H,O system using this ex- 
tension of the impact tube method agree with the results 
obtained from sonic methods thus establishing the validity 
of the treatment. 

H2O is much more effective in transferring vibrational 
energy from oxygen than D.O. The experimental results 
are best fit by the expressions: For D20-O,2 

2.72x10° y’ (7.04x10°y’ + 1.08x10°) 
1/7 s=1.08x10°y’ + 1.62x10° + (7.04x10°y’ + 1.08x10°) 





(100) 
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For H20-O2 
1/7 s=2.154x10°y’ + 7.037x10°y’” (99) 


(Where rs is the vibrational relaxation time at one atmos- 
phere pressure and 300°K and y’ is the mole fraction of 
H,O or DO.) 
The difference in behavior of H,O and D,O disproves 
the triple collision and “loosely-bound” complex expla- 
nations of the squared term found for the H,O-O, system. 
The experimental results are consistent with the follow- 
ing mechanism which utilizes the concept of resonance vi- 
brational energy transfer. 


1, 


0,*+M,0 2222 M,0+0, 
Koe2 





O.*+M,O pits M.O*+0, 


03 


M.0*+M.,0 ee M.0+M-,0 


De M.0*+0,— M:,0+0, 


where M = H or D and the star in superscript indicates 
occupancy of the first excited vibrational level. Reactions 
1,2,4 and 5 involve dispersion of the vibrational energy into 
the translational energy of either or both of the collision 
partners while reaction 3 involves resonance vibrational 
energy transfer. 

This mechanism results in the expression 


Ksoy’ (Kaoy’ + Kso) 
Kos + Kaoy’ + Kso 





1/rs= Kyo + Kay’ + (108) 
which agrees with the results obtained for the D,O-O:2 sys- 
tem, equation (100). 

For the H,O-O, system the vibrational level of O is 
nearly in resonance with the , level of H.O so that Ko3 and 
K,, are very large. In this case equation (108) reduces to 


K4o K30 y! 2 
Kos 


which agrees with the results obtained for the H,O-QO:2 sys- 
tem, equation (99). 

Equation (108) also reduces to the commonly found 
linear relationship when Ko; iS very small. 

The success of this mechanism in explaining the ex- 
perimental results is shown to be experimental indication 
of the existence of resonance vibrational energy transfer. 
This process, however, is shown to be reversible, so that 
effective vibrational energy transfer between gas and added 
impurity depends not only on the degree of resonance of 
the vibrational levels but also on the vibrational relaxation 
time of the impurity. 116 pages. $1.45. Mic 55-858 
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THE INTERACTION OF HYDROCARBONS 
AND DEUTERIUM ON NICKEL CATALYSTS 


(Publication No. 13,147) 


Richard Henry Tuxworth, Ph.D. 
Northwestern University, 1955 


This thesis constitutes a study of the exchange reactions 
of hydrocarbons with deuterium over nickel hydrogenation 
catalysts. Liquid hydrocarbon was fed by a miniature force 
pump into a stream of deuterium gas, at which point it was 
vaporized and the mixture passed over the catalyst. 

Several acyclic alkanes, such as n-heptane, 3-methyl- 
hexane and 3,3-dimethylpentane, and several cyclic hydro- 
carbons, such as cyclopentane, methylcyclopentane, cyclo- 
hexane and bicycloheptane were used. Temperatures at 
which the light hydrogen-deuterium exchange reaction was 
studied were in the range 30° to 210° C. Exchanged prod- 
ucts were analyzed mass spectrometrically. 

Exchange patterns (the distribution of the exchanged 
species containing different numbers of deuterium atoms 
expressed as percent of the total product) were determined 
for typical hydrocarbons on nickel-on-kieselguhr and re- 
duced nickel oxide. 

The relative rates of exchange for several hydrocarbons 
over reduced nickel oxide were determined. Molecules 
containing gem-dimethyl groups and short side chains ex- 
change more slowly than n-heptane, as does cyclohexane. 
However cyclopentane exchanges much more rapidly. Per- 
haps these variations in rate are related to the relative 
ease of adsorption of the different molecules. 

Exchange patterns for typical hydrocarbons on a nickel- 
on-Ssilica catalyst prepared by a co-precipitation technique 
showed distinct changes in shape upon Sintering the re- 
duced catalyst in helium at 600° C. for one hour. It was 
shown that the major portion of this change in shape was 
due to a change in the reaction temperature (sintering re- 
duced the catalyst activity and thereby necessitated a higher 
reaction temperature) and not to a change in the nickel 
particle size, as was at first suspected. 

There had been previous indication that the catalyst re- 
duction temperature influenced the shape of the distribution 
curve of exchanged species. Lowering the temperature of 
reduction from 350° to 250° C. for the co-precipitated cata- 
lyst appeared to confirm that the distribution curve over 
the catalyst reduced at 250° C. dropped off more rapidly at 
the highly exchanged end than the one obtained with the 
catalyst reduced at the higher temperature. It is assumed 
that this effect is mainly due to a change in the catalyst 
nickel particle size. 

The effect of changes in the ratio of the partial pres- 
sures of the reactants - hydrocarbon and deuterium - was 
also investigated. The larger the proportion of deuterium 
relative to hydrocarbon, the more rapidly the distribution 
curve dropped off at the highly exchanged end. 

The explanation offered is based on the assumption that 
the exchange propagation reaction requires a vacant cata- 
lyst site and the desorption reaction an adsorbed deuterium 
atom. If increasing the deuterium partial pressure in- 
creases the number of adsorbed deuterium atoms (thereby 
decreasing the number of vacant sites) then the desorption 
reaction will be accelerated and the propagation reaction 
Slowed. The proportion of heavily exchanged molecules 
will thus be decreased. 
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From the mass spectrometric analysis of exchanged 
bicyclo[2.2.1]heptane it is tentatively suggested that a 
bridgehead carbon atom blocks the exchange propagation 
reaction. A blocking effect had previously been shown for 
a quaternary carbon atom. 

Hydrogenation of mixtures of cyclohexane and hexene-1 
have been performed. The exchange pattern for the deu- 
terated hexane resulting from pure hexene-1 shows a max- 
imum at two deuterium atoms. Lowering of the olefin 
partial pressure by dilution with cyclohexane causes a 
shift of the maximum to more highly deuterated species. 
This shift is attributed to a change in the proportion of the 
adsorbed reactants from a majority of adsorbed olefin and 
half hydrogenated states to a majority of half hydrogenated 
states and deuterium atoms. 

A discontinuity at low temperatures in the cyclohexane 
distribution curve at six exchanges is attributed to ex- 
change of only the cis hydrogens at low temperatures. At 
higher temperatures a cis-trans type of isomerization sets 
in and allows exchange of all twelve hydrogen atoms. 

The simultaneous racemization of (+) 3-methylhexane 
under exchange conditions places certain limitations on any 
proposed mechanism. It appears that racemization and ex- 
change are intimately related with racemization probably 
occurring during exchange at the asymmetric carbon atom. 
Partial reversal of olefin hydrogenation involving a sym- 
metric intermediate is one of the possibilities suggested. 

108 pages. $1.35. Mic 55-859 


THE KINETICS OF SAPONIFICATION OF ESTERS OF 
ISOMERIC SUBSTITUTED SUCCINIC ACIDS 
AND RELATED STRUCTURES 


(Publication No. 14,357) 


Carl Edward Vogler, Ph.D. 
The University of Nebraska, 1955 


Adviser: Dr. Cecil E. Vanderzee 


The rates of saponification of the monomethyl and di- 
methyl esters of the dl and meso-2,3-dimethylsuccinic 
acids and of the trans- 1,2-cyclopentanedicarboxylic acid 
were studied at three temperatures and at five ionic 
strengths in order to obtain the energies, entropies and 
free energies of activation and the “mean distance between 
charge centers” in the activated complex. 

This investigation sought to determine whether the dif- 
ference in reactivities of the esters was due to steric fac- 
tors or to real energy differences in the molecules. 
Through study of the primary salt effects, information was 
sought regarding the configurations of the esters in solu- 
tion, and possible relations between configuration and re- 
activity. 

Apparently the main cause of difference in reactivity 
(dl > meso) between the isomers of the 2,3-dimethyl- 
succinates is the “distance between charge centers” since, 
when compensation was made for electrostatic effects, the 
nonelectrostatic energies and entropies of activation are 
the same for both isomers. The trans-1,2-cyclopentane- 
dicarboxylates were found to be more reactive both from 
energy considerations and from steric requirements than 
the isomeric 2,3-dimethylsuccinates. 

















In connection with the work, a new method has been de- 
veloped for the evaluation of the rate constant for the first 
stage of competitive consecutive second-order reactions. 
The method requires a minimum of experimental data, is 
simple for computation, and is believed to be superior to 
previous methods. 76 pages. $1.00. Mic 55-860 


DETERMINATION OF 
DIFFERENTIAL DIFFUSION COEFFICIENTS 


(Publication No. 13,572) 


Robert Charles Wendt, Ph.D. 
University of Illinois, 1955 


A method has been developed for determining differ- 
ential diffusion coefficients from integral diffusion coef- 
ficients that can be obtained by means of the frit method. 

This frit method consists essentially of soaking a po- 
rous porcelain frit in a solution of the material to be in- 
vestigated and then suspending the frit in a large bath of 
solution of different concentration from that used to soak 
the frit. The apparent weight of the frit is then recorded 
as a function of time. These measurements can be related 
to the diffusion coefficient, if it is constant. In general, 
however, the diffusion coefficient is not a constant. The 
usefulness of the frit method, therefore, would be greatly 
enhanced if one could determine the effect which the con- 
centration dependence of the diffusion coefficient has on 
the rate of flow from the frit. 

To this end, attempts were made to find analytical so- 
lutions to the problem. Failing that, recourse was taken 
to numerical methods by which solutions to the appropriate 
differential equation for diffusion, when the diffusion coef- 
ficient depends on concentration, were obtained by Leonard 
M. Isaacson on the University of Illinois’ high speed digital 
computer, the ILLIAC. From these numerical solutions it 
is evident that the frit method initially yields a diffusion 
coefficient that is a good approximation to the differential 
diffusion coefficient corresponding to the outside bath con- 
centration. It is then possible to theoretically devise a 
short series of approximations that will yield a differential 
diffusion coefficient which is as accurate as the experi- 
mental data. 

Results with KCl and ZnSO, confirm the predictions of 
the ILLIAC and prove that the proposed series of approxi- 
mations does actually converge to give correct values for 
the differential diffusion coefficient corresponding to the 
outside bath concentration. 

By using a bath of pure solvent, it is thus possible to 
determine with fair accuracy the theoretically important 
quantity Do, the diffusion coefficient at infinite dilution. 

Diffusion coefficients were also determined for glycerol, 
isopropyl alcohol, and a fractionated sample of polystyrene. 

76 pages. $1.00. Mic 55-861 
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THE ADSORPTION OF GASES ON HOMOGENEOUS 
AND HETEROGENEOUS SOLID SURFACES 


(Publication No. 14,976) 


Werner Winkler, Ph.D. 
Rensselaer Polytechnic Institute, 1955 


Low-pressure adsorption isotherms of argon and nitro- 
gen at 77.8°K and 90.1°K on graphitized carbon black, P- 
33, are reported. It is found that the adsorbed monolayer 
behaves like a two-dimensional ideal gas at the lowest 
pressures measured; and that its behavior at slightly 
higher pressures can be described by a two-dimensional 
van der Waals equation. The critical temperature of the 
adsorbed monolayer is estimated from the van der Waals 
constants. Above 50% coverage the adsorption isotherm 
has the form of the Langmuir equation; which is inter- 
preted as the adsorption of a mobile film on localized sites, 
where the sites are superposed on the low energy solid 
substrate by the packing of the adsorbate. 

The critical temperature of condensation for an ad- 
sorbed monolayer of krypton on graphitized carbon black, 
P-33, is shown to be approximately 82°K. Adsorption iso- 
therms for temperatures (77.8°K and 90.1°K) close to this 





critical temperature offer experimental evidence that two- 
dimensional condensation may be described by a two- 
dimensional analogue of van der Waals’ equation. 

The conditions for two-dimensional condensation of an 
adsorbed monolayer on a solid surface are postulated, and 
shown to be met when ethane at 90°K is adsorbed by a solid 
having a large proportion of a single, unique, and uniform 
surface (homotattic surface). Previous reports of two- 
dimensional condensation of ethane adsorbed on cube crys- 
tals of NaCl and KCl are confirmed, using crystals of 
smaller dimensions prepared by sublimation. The same 
phenomenon is demonstrated on a sample of asbestos, de- 
scribed by independent investigators as having a relatively 
uniform surface, and on a sample of calcium fluoride. Su- 
persaturation phenomena, and the effect of extensive super 
saturation on the BET surface-area determination, are de- 
scribed. The value of two-dimensional condensation as a 
tool for the investigation of solid surfaces is pointed out. 

The use of adsorption isotherms to characterize solid 
surfaces reveals differences between alpha and beta copper 
phthalocyanine. These differences in surface character 
account for the thickening action of the beta form in the 
manufacture of lubricating greases, and the inutility of the 
alpha form. 101 pages. $1.26. Mic 55-862 
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ECONOMICS, GENERAL 


THE EUROPEAN PAYMENTS UNION 
FROM 1950 TO 1954: AN ANALYSIS AND EVALUATION 


(Publication No. 13,977) 


Kurt Fisher Flexner, Ph.D. 
Columbia University, 1955 


This study examines the structure and history of the 
European Payments Union during the first four years of 
operations and subjects the Union to a critical analysis 
which should prove useful in evaluating proposals intended 
to improve it, or to replace it, should it be terminated. As 
conditions in Europe and in the rest of the world have 
Changed considerably since the Union was established, 
recommendations are made for revising its structure so 
that it can function in accordance with the requirements of 
these changed conditions. 

The European Payments Union was established in July, 
1950 by fifteen European nations for the purpose of intro- 
ducing a larger measure of multilateralism among them- 
selves and their monetary areas. In addition, the Union 
was committed to encourage a high level of trade and em- 
ployment among its members and to assist them in becom- 
ing independent of extraordinary assistence. A further im- 
portant objective was to aid the members in restoring full 
multilateral trade and payments by assisting them in build- 
ing up their gold and foreign exchange reserves. 

By the spring of 1950, sufficient progress had been 
made in the spheres of production and financial stability in 
Western Europe to enable the various nations of that area 





to reverse the growing trend of bilateralism and to make 
balances held by their central banks fully transferable. 

The clearing of central bank balances became one of the 
two chief functions of the Union, the other being a source of 
credit, within quota limits, for the member countries. 

A part of this study is devoted to an analysis of the 
automatic and discretionary powers of the Union’s manage- 
ment, and the use of these powers during the various crises 
which occurred in the period reviewed. In spite of several 
serious crises and the emergence of extreme quota po- 
sitions, trade liberalization within the E.P.U. area made 
important gains. Probably the chief reason for this was 
the policy adopted by the Union, and generally followed by 
the members, of creditors and debtors sharing the burden 
of disequilibrium. This was an important change from the 
retaliatory practices which characterized trade relations 
in the interwar period. 

The most important achievement of the Union was its 
success in coordinating the monetary and financial policies 
of the member countries sufficiently to make a common 
policy of multilateralism within the E.P.U. area possible. 
By the end of the Union’s fourth year, the members had 
generally recovered from the post-Korean inflation, had 
liberalized 90 per cent of their trade on private account (as 
against 50 per cent in 1950), and had registered significant 
improvement in their balance of payments and currency 
reserves. 

Although the Union was successful in its function as an 
equilibrating instrument, and aided the member countries 
in preparing for further advances in multilateralism, it 
suffered from two serious faults: it was designed to en- 
courage regional equilibrium rather than overall equilibrium 
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and it failed to establish definite limits on the amount of 
credit the surplus countries were expected to grant the 
Union. 

Suggestions are made for a credit mechanism con- 
sistent with overall equilibrium and suitable for either 
general or regional convertibility. A closer relationship 
between the Union and the International Monetary Fund is 
proposed, and a method for strengthening the coordinating 
powers of the Managing Board, within the framework of 
national sovereignty, is developed. 

488 pages. $6.10. Mic 55-863 


THE INTRODUCTION OF OFFICE MACHINES 
AND EMPLOYMENT OF OFFICE WORKERS 
IN THE UNITED STATES: 1900-1950 


(Publication No. 13,392) 


Louis T. Harms, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: W.N. Loucks 


The problem of this study was to determine the effects 
of the increasing use of office machines upon the employ- 
ment of office workers in the United States. 

Two measures of office capital were developed, in 
Part I, by means of the perpetual inventory method, using 
national product value data. One measure was the esti- 
mated inventory of office machinery and, the other was the 
estimated annual depreciation of office machines, both in. 
current and constant dollars, plus imputed interest 
charges. 

Economy-wide office worker employment data were 
estimated in Part II, for 1900, 1910, 1920 and 1930, compa- 
rable with those for 1940 and 1950, for clerical and kindred 
workers, from the Census of Occupations, by occupation, 
industry and sex. 

In the absence of an office output measure, the effects 
of changes in the ratio of office capital to office labor were 
observed. Measures of constructive displacement and 
labor-saving were computed. Relative efficiency values 
were estimated, and total and unit costs of producing office 
output were computed using estimates of office machinery 
depreciation, interest charges and clerical salaries. 

A number of factors presumed to have influenced the 
demand for and the supply of office machines and office 
labor were analyzed. Mechanization may have been re- 
tarded by such factors as: technological limitations, fail- 
ure of the office machinery industry to take full advantage 
of the economies of large scale production, and the effects 
of wars and depressions. 

A rising demand for labor, as well as for machines, is 
to be accounted for, in part, by the need for increased of- 
fice output. Increased educational opportunities and the 
shattering of tradition resulted in the creation of a new 
source of supply of office workers, namely, women. This 
tendency was abetted by war-time demands for women 
labor. 

Average annual real income per office worker rose be- 
tween 1899 and 1949. In relation to other workers, the 
real income of office workers declined. Assuming that the 
displacement effects of office machines were offset by the 





rising demand for office workers, the tendency for average 
real incomes of office workers to lag behind may be due to 
several factors relating to the supply of office workers. 
Lower wages may have been compensated for by the fact 
that women may have considered office occupations more 
attractive than other occupations; women were assigned to 
lower paying office jobs; and the force of tradition may 
have resulted in women being paid less than men for the 
Same jobs. 

Displacement and labor supply factors tended to depress 
clerical salaries and may account for the very slow rise in 
incomes between 1899 and 1939, compared to the consider- 
able spurt between 1939 and 1949. The latter rise may have 
been the result of technological changes and the exhaustion 
of women as a source of supply of relatively cheap office 
labor. 600 pages. $7.50. Mic 55-864 


AMERICAN FOREIGN TRADE 
AND DOMESTIC INDUSTRIAL ORGANIZATION 


(Publication No. 13,980) 


Heinz Jauch, Ph.D. 
Columbia University, 1955 


The dissertation develops two relationships between 
American foreign trade and domestic industrial organi- 
zation. The first is the effect of foreign trade on the pric- 
ing power of domestic firms, including the effect of trade 
barriers on such powers. The second is the use of inter- 
national trade theory and statistics in determining the rela- 
tive efficiency of “monopolistic” and “competitive” indus- 
tries in the United States. 

American industries are classified according to their 
“competitive” and foreign trade characteristics. Statistical 
studies based on the years 1921-1939 indicate a dispro- 
portionately high representation of the products of “mo- 
nopolistic” industries among United States exports. In the 
light of international trade theory, the monopoly-export 
correlation implies superior efficiency and low relative 
prices in the “monopolistic” industries. 

It is argued that foreign demand is generally more 
elastic than domestic demand and that as a consequence, 
foreign trade has the immediate effect of reducing prices 
and “monopoly power” in export industries. On the other 
hand, from a longer term view foreign trade increases the 
proportion of “monopolistic” industries in the economy as 
a whole by permitting them to expand at the expense of the 
industries competing with imports. Thus the monopoly- 
export correlation refutes the theory that “the tariff is the 
mother of trusts.” 

Consideration is given to the following possible causes 
of the monopoly-export correlation: 

a. That monopoly per se causes efficiency and low 
relative prices. — oe 

b. That large scale operations cause efficiency and low 
relative prices. 

c. That a rapid rate of innovations and industrial 
growth is a cause of both the low relative prices and the 
tendency toward monopoly. 

d. That the low relative cost of capital in the United 
States causes low relative prices in industries using 
capital equipment intensively. 
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In view of the close interrelationship of these factors in 
the economy it is impossible to test statistically for one 
without indirectly testing for the others. It is therefore 
impossible to specify the major cause, if indeed there is 
only one major cause, of the monopoly-export correlation. 

Possible uses of the monopoly-export correlation as an 
analytical tool are illustrated. A parallel is developed be- 
tween the type of “unequal advantage competition” resulting 
from international trade and the type of dynamic compe- 
tition resulting from innovations. It is contended that to 
some extent there is a conflict between “dynamic compe- 
tition” and “static competition” as portrayed in economic 
theory. The monopoly-export correlation is considered to 
be evidence that dynamic competition should be given pri- 
ority over static competition from a public policy view- 
point. 393 pages. $4.91. Mic 55-865 


VEGETABLE CANNING INDUSTRY IN ILLINOIS 
(Publication No. 13,508) 


Ross Anthony Kelly, Ph.D. 
University of Tlinois, 1955 


This study deals with some of the changes since 1912 
in the vegetable canning industry, the present status of the 
industry in Illinois, and an analysis of the relationships 
between growers and canners. 

Data were obtained on 83 percent of the canning compa- 
nies, 79 percent of the plants, and 97 percent of the con- 
tracts in Illinois, and also from 11 food brokers. 

In 1953 California, Illinois, Michigan, New Jersey, and 
Washington canned 93 percent of the asparagus; Wisconsin, 
Minnesota, and Illinois, 57 percent of the sweet corn; Wis- 
consin, Oregon-Washington, Minnesota, and Illinois, 80 per- 
cent of the peas; Illinois, 37 percent of the pumpkin; and 
California, 36 percent of the tomatoes. 

Southern Illinois is less suitable than northern for pro- 
ducing vegetables for commercial processing, largely be- 
cause of a combination of temperature, precipitation, and 
soil type. Hot, dry spells occur more frequently in the 
south and slowly permeable soils are not well adapted to 
producing vegetables. Consequently, the industry has con- 
centrated in the northern counties. 

In 1953 the plants that canned three or four vegetables 
utilized their facilities 1.6 times as long during the season 
as those that canned two, and 2.6 times as long as those 
that canned one vegetable. 

Except in four tomato canneries that used U.S. grades, 
no standardized system of grading the raw commodity was 
used in 1953. 

Nine percent of the “local” canners made direct sales, 
o2 percent sold their entire pack through brokers, and the 
remainder used a combination of direct sales and brokers. 
The ‘national brand” firms maintained their own sales 
staff. Twenty-one percent of the canners sold under con- 
tract before the season began as a means of reducing risk 
on the demand side, 29 percent sold on the open market by 
spot orders, and 50 percent used a combination of spot 
orders and forward sales. Since World War II spot-order 
buying has increased considerably. Fifty percent of the 
canners disposed of their output as soon as possible, not 
being influenced by merchandising possibilities or risk 
premiums. 





Asparagus packed in Illinois is marketed in the United 
States and Canada east of the Rocky Mountains; sweet corn, 
peas, and pumpkin are sold south from the I[llinois- 
Wisconsin border to the Gulf states and east from Kansas 
City to the Atlantic Coast; and tomatoes in nearby areas to 
the north, west, and southwest. The market for Illinois 
canned vegetables is limited by competition from other 
areas, from vegetables in other forms, and from other 
foods, as well as by consumer habits and tastes. Some 
canners could expand their markets by a wider selection of 
vegetables, styles of pack and can sizes, by improving the 
quality, and by promoting branded products. Adequate 
marketing facilities and agencies are available. 

Contracting was the predominant method for procuring 
sweet corn, peas, pumpkin, and tomatoes from growers. 
Asparagus was grown largely on company-owned land. 
Eighty-eight percent of them were agreements to buy and 
sell and 12 percent were bailment contracts. In addition to 
contract provisions some canners furnish help with ferti- 
lizer procurement, equipment, technical advice and super- 
vision, soil testing service, labor procurement, harvesting 
the crop, or did custom work for the grower. In general, 
the main emphasis in contracts should be on sound, equita- 
ble, and explicit provisions that clearly define the entire 
responsibility of both canner and grower. 

Yield data by variety and grade classification of the 
various vegetables were not available. The study indicates 
that work on yield-quality-price relationships of vegetables 
for commercial processing would aid in determining the 


equitableness of contract terms. 
297 pages. $3.71. Mic 55-866 


SOME ECONOMIC ASPECTS 
OF MEAT RETAILING AND PRICING 


(Publication No. 13,510) 


Malcolm Brice Kirtley, Ph.D. 
University of Illinois, 1955 


This study is concerned with methods and problems of 
retail pricing of meat. One of the most important of the 
marketing services performed by retailers is pricing. 

When setting his prices, the retailer operates within a 
framework of wholesale prices and the preferences of his 
customers. Wholesale prices are subject to considerable 
variation even in short time periods, primarily as a result 
of variations in Slaughter rates. Preferences of con- 
sumers are relatively stable in a given area, but may vary 
widely between areas. 

A problem mentioned by numerous retailers was that 
of excessively fat pork. In order to obtain more infor- 
mation as to the extent of consumer preference for leaner 
pork, a series of store experiments was conducted in 
Champaign, Illinois. At intervals during a period of four 
months, lean center cut pork chops out-sold the regular 
chops by a ratio of three pounds of lean chops to two 
pounds of the regular ones, with premiums of ten cents 
per pound and higher for the lean chops. The use of 
U.S.D.A. carcass grade standards for selection did not 
give sufficient difference in center cut chops to be practi- 
cal for differentiation in retail sales. The high rate of ac- 
ceptance of lean chops seems to indicate that as leaner 
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pork is produced the tastes of many consumers will be 
better satisfied. Thus, the potential market for pork will 
be expanded. 

To secure information on characteristics of retail 
prices and methods of pricing, data were collected from 
18 stores in Danville, Illinois for a period of nine weeks. 
These data showed a sizeable variation in retail prices of 
given meat items among the various stores included in the 
study. Greater variations were found in beef prices than 
in pork. The most preferred cuts, steaks, showed the 
most variation. Much of this could be attributed to the 
grade of beef handled. Stores in the survey handled beef 
from the equivalent of U.S. Utility to U.S. Choice. How- 
ever, individual stores attempted to maintain uniformity in 
the quality of beef handled. 

Stores varied widely in the flexibility of prices. Low 
volume seemed to be associated with an inflexible pattern 
of prices. Much of this inflexibility seemed to result from 
lack of information as to market conditions, costs, and cut- 
ting yields. 

Various methods are used in setting retail prices. 
Most of the larger units made use of cutting tests to secure 
an average margin. Other stores used rule of thumb or 
pricing charts, while some relied rather heavily on follow- 
ing competitors’ prices. Modifications in prices result 
from use of specials and a strong reliance on odd-cents- 
pricing. Week-end specials serve to introduce flexibility 
in prices, but the lower margins on these items must be 
offset by other prices. Most stores use a system of odd- 
cents-pricing. Especially favored are prices which have 
9 as the last digit. This may serve to introduce some in- 
flexibility of prices and variations in margins. 

Price appears to be only one factor in sales of meat. 
Other important factors are: stocks of meat in line with 
customer preferences, displays, cutting, and other aspects 
of merchandising. Thus, it appears that managerial ability 
in using these various factors is a very important aspect 
of meat retailing. By skillful buying, displaying and mer- 
chandising, many stores are able to minimize such prob- 
lems as slow moving cuts which might be associated with 
pricing. 

For the individual retailer, the various factors con- 
sidered in this study enter into his pricing decisions, and 
in the final analysis, retail pricing of meat becomes some- 
thing of an art rather than a science. Therefore, it is not 
possible to make a precise statement of the method by 
which individual retailers set meat prices. 

147 pages. $1.84. Mic 55-867 


STIMULATION OF PRIVATE INVESTMENT 
BY GOVERNMENT 


(Publication No. 13,520) 


Maurice Cecil Mackey, Jr., Ph.D. 
University of Dlinois, 1955 


The purpose of this thesis is to investigate the methods 
which have been used in recent years (1918-1954) to stimu- 
late private business investment. 

Government has adopted as the basis for much of its 
policy a theory which identifies private investment as the 
strategic factor in achieving and maintaining a high level 





of economic activity. The World War I, World War II and 
Korean emergencies required large capital expenditures 
within short periods of time. Lacking adequately planned 
programs, and with public investment increasingly ex- 
cluded on ideological grounds, government was forced to 
resort to the stimulation of private investment in order to 
deal with the emergencies. In less critical times private 
interests have been able to convince Congress that the 
same benefits which were offered to stimulate wartime ex- 
pansion were necessary to insure a level of private invest- 
ment sufficiently high to insure maximum employment and 
production. 

The stimuli, originally intended as temporary, selec- 
tive, emergency privileges, for use in critical areas only 
have become more general and their identification with 
national defense more vague. The temporary, selective 
privileges have been transformed into a general, perma- 
nent system of privilege, ostensibly available to all, but 
actually advantageous only to those strategically placed 
with regard to capital formation. 

In this thesis the writer attempts to trace the effects of 
the institutional factors which have influenced the develop- 
ment of the current theory that private investment is the 
key to economic well being. Also, an attempt is made to 
discover the factors which have led to the widespread ac- 
ceptance of the belief that government must stimulate pri- 
vate investment if a satisfactory level of economic activity 
is to be maintained. 

In general the investigation has been limited to stimuli 
which met two qualifications: (1) the actual dollar amounts 
of investment involved were sufficiently large that they 
were important to the over-all economy; (2) the stimuli 
were general in nature--not restricted to certain industries 
or specific geographic areas. 

The principal methods of stimulating investment which 
fitted these qualifications are tax remission, usually ac- 
celerated amortization, government guarantees of private 
financial obligations, and direct government loans. Such 
measures as maritime subsidies and air mail subsidies, 
which are justified on grounds other than their stimulative 
effect on investment have been omitted. 

The main sources of material have been public docu- 
ments and public laws. Reports and hearings of the Con- 
gressional committees provide most of the information 
available, for there has been almost no work on the sub- 
ject, monographs or journal articles, by the professional 
economists. 

The data lead to the following conclusions: (1) Govern- 
ment has been forced to resort to the policy of stimulating 
private investment largely as a result of organized pres- 
sures from big business. (2) This has favored large corpo- 
rate enterprise and facilitated the increase of monopoly 
power and at the same time has weakened the relative po- 
sition of small business. (3) This policy of stimulating 
private investment while failing to exploit the alternatives 
of public investment and the encouragement of consumption 
has led to a misallocation of resources in the economy. 
Serious investment shortages have developed in some areas 
not readily susceptible to private investment, while over- 
expansion has occurred in other areas. (4) There is reason 
to doubt that the measures which have been used to stimu- 
late private investment, especially tax remission, would be 
effective in time of recession or depression. These stimuli 
have been used chiefly in times when profits and profit ex- 
pectations were high, and investment should have needed 
little if any stimulation. 158 pages. $1.98. Mic 55-868 
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METHODS OF ESTIMATING WAGES AND SALARIES 
IN THE COUNTIES OF OKLAHOMA 


(Publication No. 14,014) 


Thomas Harry McKinney, Ph.D. 
The University of Oklahoma, 1955 


This study was carried out within the framework of the 
state income payments series prepared by the National In- 
come Division of the United States Department of Com- 
merce. The scope was limited to methods of estimating 
wages and salaries in the counties of Oklahoma. Wages 
and salaries account for about three-fifths of total income 
payments in the state. Proprietors’ income, property in- 
come, and “other” income were not covered. 

The National Income Division prepares wage and salary 
estimates on a State basis for the following industry di- 
visions: agriculture, mining, manufacturing, construction, 
transportation, power and gas, communication, trade, fi- 
nance, government, service, and miscellaneous. These 
estimates were accepted as the best available. The prob- 
lem was to determine the most satisfactory method of 
allocating the estimate for each industry division among 
the counties of Oklahoma. 

The methods developed were based mainly on published 
data, but unpublished data were used in some instances. 
This study differs from others of a similar nature mainly 
because greater stress was placed on evaluation of the 
various types of available county data. The two main 
sources were the Oklahoma Employment Security Com- 
mission series, which contains county data on wages and 
salaries paid to workers covered under the unemployment 
insurance program, and the County Business Patterns se- 
ries, which contains similar data for workers covered 
under the old-age and survivors insurance program. Other 
sources included the Census of Agriculture, the Census of 
Business, the Census of Manufactures, the Census of Popu- 
lation, and various publications of state and federal agen- 
cies. 

For most industry divisions there were several possi- 
ble methods of allocating the National Income Division 
estimates. Furthermore, the “best” method was not al- 
ways readily apparent. The final decision in many cases 
was somewhat arbitrary. Nevertheless, the procedures 
outlined conform with those used in similar studies of 
county income in other states and with recommendations 
of the National Income Division. 

The pattern of distribution of wages and salaries ob- 
tained by using the recommended procedures is adequate 
for many types of economic analysis and policy decisions, 
but estimates for individual counties do not pretend to ex- 
actness. Government officials, businessmen, social scien- 
tists, and others will find the information helpful. The 
patterns obtained for the following industry divisions are 
highly reliable: mining, manufacturing, construction, 
power and gas, communication, trade, and finance. They 
account for a large percentage of total wages and salaries 
in the state. More comprehensive data are needed to im- 
prove the estimates for agriculture, transportation, gov- 
ernment, and service. 230 pages. $2.88. Mic 55-869 























JOB PROPERTY RIGHTS: A STUDY OF 
THE JOB CONTROLS OF THE 
INTERNATIONAL TYPOGRAPHICAL UNION 


(Publication No. 13,421) 


Arthur Reno Porter, Jr., Ph.D. 
University of Pennsylvania, 1955 


Supervisor: William N. Loucks 


The problem involves testing the hypothesis that, within 
the divisions of the printing industry under the jurisdiction 
of the International Typographical Union, jobs have come 
under the control of the union to such a degree that they are 
treated as the property of the union or its members. There 
is also included a survey of the institution of property to 
determine how the extension of job rights into the concepts 
of property fit into the evolution of property. 

The basic procedure is to study the “Laws” of the In- 
ternational Typographical Union which relate to job con- 
trols. A careful analysis is also made of the decisions of 
the Executive Council of the Typographical Union, which 
interprets the “Laws.” Union controls are considered in 
the areas of hiring, discharge, absence from work, use of 
substitute workers, promotions, and lay-offs as a result of 
the consolidation of newspapers. There is also a brief 
contrast of the job controls of the Typographical Union with 
those found in other industries such as automobile manu- 
facturing, railroads, and furniture making. 

The results largely support the hypothesis. The Typo- 
graphical Union does regard the jobs of its members as 
the property of the union and the individuals within the 
union. The Typographical Union holds to the position that 
the employer should have very little voice in the selection 
of his working force. The union has the responsibility of 
providing a competent work force; the jobs belong to the 
union and the employer should use the competent workers 
selected by the union. 

The study concludes: (1) that under the development of 
job property rights both employer and employee lose 
much of their freedom and mobility, (2) explanations of 
wage theories become more complex as property rights 
are recognized, (3) there is much to support the contention 
that interest in job controls (termed property) explains the 
growth and power of unions in the United States. 

164 pages. $2.05. Mic 55-870 


ECONOMIC INTEGRATION IN 
THE BROILER INDUSTRY 


(Publication No. 14,079) 


Ewell Paul Roy, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor B, M. Gile 


The broiler industry has developed at a rapid rate in 
Louisiana and in other parts of the country. Research 
workers and others recognized that firms in this industry 
have developed various channels for acquirin,; their “input” 
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factors and for disposing of “outputs.” No formal theory 
had been developed to identify and appraise these inte- 
gration patterns. 

This study indicates that in addition to non-integration, 
firms may adopt either quasi or complete integration in 
buying inputs and selling output. Quasi-integration refers 
to firms which develop contracts and agreements between 
them but retain their separate identity and entrepreneur- 
ship. Complete integration refers to firms which create 
or absorb other entities in the economic process but with 
control residing in only one entrepreneurship, either 
profit-type or of a cooperative nature. 

Firms in the feed milling, chick hatchery, broiler 
processing and broiler finance field were studied with the 
use of the case method which illustrated the existence of 
each theoretical integration pattern and of non-integration 
as well. 

Feed mills quasi-integrate their output with franchised 
dealers while cooperative mills deal with associations 
which are owned and operated by broiler growers. Chick 
hatcheries are highly integrated particularly in procuring 
their egg supplies while distributing their output to fran- 
chised dealers and cooperatives. Broiler processing ex- 
hibits the modern marketing trend where firms close to 
the retail level integrate backwards for their supply, 
either producing it themselves or using agreements with 
supply firms. The dependence of large scale buyers such 
as chains on a regular supply of processed broilers 
renders non-integration a less desirable pattern to adopt 
despite possible theoretical advantages. 

In growing broilers, four main patterns of integration 
are identified: (1) Non-integration where grower and 
dealer are independent, (2) Quasi-integration where 
growers purchase supplies and obtain credit from a dealer 
but manage their own enterprise, (3) Complete integration 
through cooperatives where associations buy inputs for 
growers and market their output and (4) Complete inte- 
gration through a dealer where growers raise broilers for 
a fee or on salary. It is shown that the growers’ need for 
credit and for sharing of disease and price risks lead 
them into various integration patterns of growing broilers. 
It is likely that any change in integration would have to 
come from a change in present credit policies. 

Non-integration in growing broilers is recommended if 
the grower is a capable entrepreneur, has sufficient fi- 
nancial reserves and if broiler prices are expected to be 
considerably above cost of production. Quasi-integration 
is recommended when the grower can effectively manage 
his enterprise but is in need of credit and cannot obtain it 
directly from credit agencies. This pattern should not be 
recommended when dealers are charging excessive prices 
for inputs or when broiler prices are in a depressed 
period since the grower assumes all losses and risks. 
Complete integration through cooperatives is highly 
recommended for groups of ten or more capable broiler 
growers desiring to perform the necessary economic 
services for and by themselves. However, credit sources 
must be well-established and input factors obtained at the 
lowest possible price. Complete integration through a 
dealer is recommended to broiler growers who have less 
managerial ability, but who can satisfactorily carry out 
decisions of others. It is particularly recommended for 
growers least able to assume price and disease risks. 

Further research suggested by this study are: (1) Ob- 
tain economic data from broiler growers according to the 





kind of integration pattern followed and apply statistical 
methods to determine if one integration pattern is superior 
to another and (2) Conduct macro-economic studies de- 
Signed to uncover the wider implications of economic inte- 
gration in the broiler industry such as its effect on broiler 


output, price fluctuations and market monopolization. 
247 pages. $3.09. Mic 55-871 


AN ANALYSIS OF WAGES AND VALUE ADDED 
BY MANUFACTURE IN OKLAHOMA 


(Publication No. 14,020) 


Kehar Singh Sangha, Ph.D. 
The University of Oklahoma, 1955 


This study is an analysis of the performance of manu- 
facturing industries in Oklahoma. The most comprehensive 
measure of performance is “value added by manufacture,” 
the base used in the present study. Data are available for 
15 types of manufacturing industries in Oklahoma. Four of 
these (petroleum; food; machinery; except electrical; and 
printing and publishing) account for two-thirds of the total 
manufacturing activity in the state. The other 11 manu- 
facturing industries are relatively small. 

Performance of each important manufacturing industry 
in Oklahoma was compared with the national average, and 
three other groups of states. They are the states geo- 
graphically surrounding Oklahoma, the five states in which 
value added by manufacturing in each industry was the 
highest in the nation, and a group of states in which each 
industry was about as important as in Oklahoma. The last 
group of states consists of those in which value added by 
manufacture was within a range of 50 per cent above or 
below that in Oklahoma. The principal items studied were 
value added per production worker, the average annual 
wage, and the average hourly wage per production worker. 
Most of the data were for the calendar year 1947. 

In two of the larger manufacturing industries (petroleum; 
and machinery, except electrical) average annual value 
added per production worker was above the national aver- 
age. It was also above the national average in three of the 
relatively small manufacturing industries (stone, clay, and 
glass; fabricated metal products; and paper and allied 
products). Average value added per production worker was 
below the national level in the ten other manufacturing in- 
dustries of the state. In each of these industries value 
added in Oklahoma was only a small share of the national 
total. Most manufacturing establishments in Oklahoma are 
small. Three out of four establishments had fewer than 20 
production workers each, and only 5 per cent had more than 
100 production workers each, in 1947. In each of the state’s 
15 manufacturing industries hourly wages and average an- 
nual wages of production workers were below the national 
level and, with minor exceptions, were also below each of 
the states in which total value added by manufacture was 
high. 

In most instances total and average value added were 
higher in Texas and Missouri than in Oklahoma. So too 
were hourly and average annual wages of production 
workers. On the other hand, total and average value added 
were usually higher in Oklahoma than in Arkansas and New 
Mexico, and the same relationship applied generally to 
hourly and average annual wages. 
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Average value added in Oklahoma was sometimes 
higher and sometimes lower than in states in which the in- 
dustry was about as important as in Oklahoma. Generally 
when hourly wage rates in Oklahoma were above those in 
most of the states in this group, average annual wages 
were also higher. Hourly wages seemed to be a much 
more important determinant of average annual wages than 
differences in average annual value added per production 
worker. 179 pages. $2.24. Mic 55-872 


THE ECONOMIC EFFECTS OF 
THE ORIGINAL SECTION OF THE PENNSYLVANIA 
TURNPIKE ON ADJACENT AREAS 


(Publication No. 13,432) 


Henry K. Shearer, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Lester E, Klimm 


The purpose of this dissertation is to determine the 
economic effects of the original section of the Pennsylvania 
Turnpike (Carlisle to Irwin, 160 miles) on adjacent areas 
Since the opening of the Turnpike on October 1, 1940. 

The Turnpike is a limited-access highway, with en- 
trance or exit possible only at interchanges. The passen- 
ger car is the most important type of vehicle using the 
Turnpike in terms of number of vehicles and vehicle miles, 
while the truck is the most important in terms of revenue. 
Fares vary with type of vehicle and distance traveled, and 
are Slightly “tapered.” 

In order to determine whether there is areal differenti- 
ation in the effects of the Turnpike, the area through which 
it passes is divided into two groups of regions: (1) county 
economic regions, based on physical and economic cri- 
teria, as follows: (a) an eastern region (Cumberland and 
Franklin), (b) a central region (Perry, Huntingdon, Fulton, 
Bedford, and Somerset), and (c) a western region (Fayette, 
Westmoreland, and Allegheny); and (2) nodal regions, 
based on proximity to the Turnpike and its interchanges, 
as follows: (a) those places within five miles of the inter- 
changes, (b) those places within five miles of the Turnpike 
but more than five miles from interchanges, and (c) those 
places five to ten miles from the Turnpike. 

These regions are analyzed for changes between 
periods preceding and following 1940 for two groups of 
criteria: (1) those showing change in the overall economy 
(population, real property valuation, retail sales, effective 
buying income, and farm operator family level-of-living); 
and (2) those showing changes in the production of goods 
and services (labor force, manufacturing, mining, agri- 
culture, service establishments, and transportation). Pub- 
lished statistics, aerial photographs, questionnaires, and 
personal observation are utilized in developing this infor- 
mation. The nature of the changes within the area of inter- 
est having been determined, these are then compared with 
Changes in south-central and south-western Pennsylvania, 
and with changes in the State of Pennsylvania as a whole, 
to ascertain whether the changes within the area of inter- 
est are typical of the larger areas of which they are a part. 

Based on the preceding criteria and method, it is con- 
cluded that the area through which the original section of 





the Pennsylvania Turnpike passes has not experienced 
either more or less favorable overall economic trends 
since the opening of the Turnpike in 1940 than have the 
larger, inclusive areas of south-central and south-western 
Pennsylvania, and the State at large. However, for some 
areas, and for some economic activities, there have been 
changes attributable to the Turnpike. In the areas within 
five miles of the interchanges, there have been moderate 
increases in manufacturing employment at least partially 
attributable to the Turnpike. In restaurants, service sta- 
tions, motels, tourist homes, and truck relay stations, 
there have been increases almost wholly attributable to the 
Turnpike. These changes are especially marked at Car- 
lisle, Breezewood, Bedford, Somerset, Donegal, New Stan- 
ton, and Irwin Interchanges. 

The Turnpike was constructed through farmland for 
almost two-thirds of its length. In addition to this loss of 
farmland, there were abandonments and decreases in the 
intensiveness of use of fields generally adjacent to the 
Turnpike attributable to the Turnpike. The total amounts 
of land involved are small. As the result of the diversion 
of traffic from parallel through routes (especially U. S. 
Route 30 -- the Lincoln Highway), there has been a de- 
crease in some types of retail trade and some types of 
service industries (lodging places). A final observation is 
that the most significant changes are those related to the 
movement of people, rather than goods, over the Turnpike. 

444 pages. $5.55. Mic 55-873 


THE LONG ISLAND RAILROAD: A CASE STUDY 
IN THE PROBLEMS OF PUBLIC TRANSIT 


(Publication No. 13,435) 


Charles Edward Stonier, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr.G. Lloyd Wilson 


The Long Island Railroad presents a case in which mis- 
allocation of resources has manifested itself in the rail- 
road’s recent bankruptcy while serving a prospering com- 
munity, and in the generally poor utilization of all transport 
facilities on Long Island. This can be traced in part to 
(1) an anomalous fare structure, whereby peak users of 
railroad service pay an average of less than one-half of 
that paid by the off-peak user, so that a large amount of 
idle capacity during off-peak hours results; and (2) to 
public subvention policy which tends to discourage rail in 
favor of automobile transportation within metropolitan 
areas. 

It is assumed that a railroad’s primary advantage is its 
status as a mass transport agency by land for the carriage 
of both property and persons. As an existing and potential 
rapid transit line, the Long Island’s services are con- 
sidered vital per se and useful as an instrument of highway 
traffic relief. For this reason, it has been deemed worth- 
while to examine policies which would improve the utili- 
zation of transport media on Long Island (or of the entire 
metropolitan regionof New York). 

The various operational handicaps with which a railroad, 
furnishing suburban passenger service, is confronted, such 
as heavy peak-loads, short-hauls, uni-directional traffic 
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and uneven densities, appear to be responsible for the Long 
Island Railroad’s financial difficulties. Since the Long 
Island is so heavily dependent on passenger service, its 
problem is more acute than it is for any other Class I rail- 
road. The tendency to blame failure on Pennsylvania Rail- 
road ownership, or on inadequate rate relief by the New 
York Public Service Commission appears to be largely un- 
founded. While Pennsylvania Railroad ownership per Sse - 
barring minor exceptions - has not been detrimental to the 
Long Island’s financial condition, it is conceivable, how- 
ever, that such ownership may not be conducive to affecting 
a rehabilitation program which would involve public aid or 
operation. 

Ownership and operation by a public authority was 
recommended in recent years by three separate agencies 
created to study the Long Island Railroad problem. Be- 
cause of objections on political grounds to public control of 
the railroad, a compromise reorganization plan has been 
effected involving continued private operation under certain 
privileged conditions. Upon appraisal, it was found that 
this plan postpones rather than effects a solution which 
must entail a revision of passenger rates as well as subsi- 
dization. 

It is, thus, suggested that fares be established which 
would influence the utilization of all of Long Island’s 
transport facilities, so as to obtain lower operating costs 
for the movement of persons and property between city and 
suburb. Accordingly, public aid of a nature which would 
more closely approximate benefits accorded to motorists, 
seems justifiable. Those who benefit from the railroad’s 
function with respect to urban decentralization and civil 
defense, would thereby share more equitably in the costs of 
providing suburban railroad service. 

It appears advisable, therefore, to establish a tax- 
exempt authority, which would assume the responsibility of 
providing major capital improvements while leasing its 
properties to the Long Island Railroad. Such an authority 
would also be in a position to coordinate more effectively 
the suburban services of other railroads in the New York 
area and thereby improve their operating conditions, which 
are Similar to those of the Long Island. An ultimate re- 
gional public transit system would thus be facilitated, and 
it would permit the development of the inherent advantages 
of the services of the Long Island Railroad and other 
transit carriers, which, under the present system, is not 
possible. 206 pages. $2.58. Mic 55-874 


ECONOMICS, COMMERCE — BUSINESS 
A DESCRIPTION AND CRITICAL ANALYSIS OF 
THE MARKETING OF DOUGLAS FIR PLYWOOD 
(Publication No. 14,242) 


Richard Hobart Buskirk, D.B.A. 
University of Washington, 1955 


This study attempted to determine (1) what factors 
have affected the marketing of Douglas fir plywood, (2) 
what distribution problems face the industry, and (3) what 
courses of action are advisable in meeting those problems. 





Although secondary sources of information were fully 
utilized, it was necessary to contact individuals connected 
with the industry to obtain much of the data which were 
required. 

It was found that the marketing of fir plywood has been 
greatly influenced by the economic environment in which 
the industry operates. The industry consists of approxi- 
mately 100 relatively small mills which produce a highly 
standardized wood product — the Douglas fir plywood panel. 
This material, which is used primarily in construction ac- 
tivities, is ultimately purchased and used by many small 
buyers — contractors, farmers, home owners, and industrial 
firms. These buyers use the product largely because of the © 
rational motive that it lowers their costs of operation. The 
users have fairly good knowledge of the products which can 
meet their needs, therefore, substitution is a constant com- 
petitive threat in the building materials market. This eco- 
nomic setting, which in some respects resembles the econo- 
mist’s concept of pure competition, has dictated many of the 
marketing policies which have been practiced by the in- 
dustry. 

The limited size and financial capacity of the typical 
plywood producer, the limited number of items made by any 
one firm, and the widespread nature of the market have 
caused the industry to shift the performance of many 
marketing functions to independent middlemen. About half 
of the firms do little more than grade their product; they 
utilize the services of a sales agent in selling their output. 
The remainder of the industry, with few exceptions, sells 
directly to full-service wholesalers who in turn Sell to the 
lumber yards, large contractors, and industrial firms. 

The highly standardized nature of the product has pre- 
cluded any substantial sales promotional efforts on the part 
of any individual firm. However, the industry has joined 
forces to promote cooperatively. The promotional efforts 
of the Douglas Fir Plywood Association have had some de- 
gree of success in stimulating the primary demand for the 
industry’s product. 

The price of plywood has been highly volatile varying 
quite sharply with changes in construction activity. Theo- 
retically, the price level fluctuates between a ceiling set by 
the prices of substitute materials and a floor established 
by the industry’s variable costs of production. The prices 
of all items in the product line are held in a fixed rela- 
tionship to the price of the base product 3 inch, AD grade, 
interior type, plywood. However, the resulting differences 
in price between the items seemed to be based more on 
historical custom than on any concept of cost or demand. 

It is thought that the future demand for plywood will be 
quite large and that by 1975 as much as ten billion square 
feet will be required to meet the market’s demands as 
compared with the industry’s 1954 output of 3.8 billion 
square feet. 391 pages. $4.89. Mic 55-875 
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MANAGEMENT PROBLEMS IN 
THE ATOMIC ENERGY INDUSTRY 


(Publication No. 14,091) 


Edward Samuel Carlsson, Jr., Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Karl E. Leib 


Since the end of World War II, the general public has 
indicated an ever increasing interest in the use of atomic 
energy in connection with peacetime development. From 
reading and personal inquiry, certain problem areas in 
this new field become evident. One such area is that of 
management problems particular to industrial users of 
atomic energy. 

This study has been undertaken primarily in an effort 
to show what management problems have been encountered, 
and how they are being approached. The study has been 
written in the hope that it may be of help to those persons 
who are now, or will be engaged in the planning, in the de- 
veloping, and in the actual industrialization of radioactivity. 
No attempt is made herein to make recommendations as to 
what should be done. 

This paper is limited to users of radioactive materials 
in industry. The industrial plants represented in the sur- 
vey range from large to small, and from old, well-known 
concerns to those which are relatively young. Three hun- 
dred questionnaires concerning management problems in 
the atomic energy industry were sent to a diversified group 
in order to insure representative coverage of all types of 
industries now using radioactive materials. No particular 
geographic locality was stressed, — coverage represented 
industrial plants throughout the whole of the United States. 

The procedure followed in the study was both historical 
and original, — historical through the review of the avail- 
able literature pertinent to the study, and original in the 
initiating of a study in an area in which little previous work 
has been done. 

The study is organized in the following manner: Part I 
consists of three chapters. Chapter I is primarily a state- 
ment of the problem and of the methodology used. Chapters 
II and III furnish background material respecting the en- 
vironment in which the study is made. 

Part II is composed of three chapters. Chapter IV is an 
analysis of the viewpoints expressed by industrial leaders, 
by union representatives, and by government officials con- 
cerning the peacetime development of atomic energy. 
Chapter IV also sets the theme for the main part of this 
study, — Chapter V which is an analysis by means of a 
management questionnaire. The questionnaire was so de- 
signed as to provide a comparative study of various man- 
agement problem areas as between employees using and 
handling radioactive materials and other employees in the 
same plant, who are not so engaged. Chapter VI gives the 
results of a resurvey of thirty non-responding firms. 

Part III consists of one chapter in which a summary of 
the study is made. 154 pages. $1.93. Mic 55-876 





THE ECONOMIC ASPECTS OF 
NATIONAL AVIATION POLICY 


(Publication No. 13,389) 


Gilbert Lee Gifford, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. G. Lloyd Wilson 


The policy of promoting the air transport system by 
means of indirect aids and by direct air mail payments by 
the Federal Government has drawn severe criticism. This 
policy is aimed at encouraging and developing an air trans- 
port system sufficient to meet the present and future needs 
of the commerce of the United States, of the postal service, 
and of the national defense. The promotion of adequate, 
economical, and efficient service by air carriers seeks to 
avoid unfair or destructive competitive practices. At the 
same time, regulation is to be such as to preserve the in- 
herent advantages of and foster sound economic conditions 
in air transportation, allowing competition only to the ex- 
tent necessary to assure this sound development. The ob- 
jective is to develop the most efficient air transport sys- 
tem for domestic and foreign commerce, the postal service 
and national defense, at the least total cost. 

The great increase in quantity and quality of service, 
and the fact that over ninety per cent of the domestic air 
transport system, on a volume basis, is now free from di- 
rect government aids, would indicate that the policy of 
promoting has been a success. 

The air transport system does not have many of the 
characteristics of the monopolistic public utility. It does 
not have a high percentage of fixed costs; in fact, its vari- 
able costs are more than half of total costs. Therefore, 
economies of scale are not important. Its fixed assets, 
largely planes, are standard and of a highly mobile nature, 
easily transferred; very little of the investment is sunk in 
such a way as to be lost if the venture is moved. If this be 
true, why should public utility regulation in the form of 
control of entry and strict economic regulation of all ac- 
tivities be the basis of the national policy? 

There is considerable support for the contention that 
control over entry and rates is not needed because of the 
cost characteristics of the industry. It is here maintained 
that because of these very cost conditions, stemming as 
they do from lack of heavy investment in immobile assets, 
the public should be protected from financial instability 
which would cause service to be undependable, even if 
strict safety in operations could be enforced. 

In carrying out the policy of Congress, the Civil Aero- 
nautics Board seems to have been lacking a long-range 
plan as indicated by its inability to fit the irregular carrier 
into the system; its slowness in grasping the significance 
of the air coach development; its lack of understanding of 
the full meaning of the use of larger, faster and more eco- 
nomical planes; and its failure to cope with many of the 
problems of the local service experiment. There seems to 
have been very little coordination between the promotional 
activities of the Board and the needs of the Military Es- 
tablishment. 

Perhaps it can be said that politics has played too large 
a part in the activities of the Board, probably because of 
the extent of its promotional activities. 

A lack of definite policy is evident in planning the route 
structure, treatment of mergers and acquisitions of control, 
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as well as in the competitive situation. The Board has not 
used the tools at hand to force economy or to provide bet- 
ter service, competition being used instead, resulting in 
wasteful practices with a concomitant increase in the cost 
of promoting the development of the system. The Board 
seems also to have ignored the factor of value of service 
in its rate making considerations. 

A revision of the law is suggested to provide separate 
regulatory agencies for domestic and foreign air carrier 
service; to divorce promotion from regulatory functions; 
and to reduce regulatory controls in line with the current 
selfsufficient nature of the domestic portion of the in- 
dustry. It is believed that this will mitigate political pres- 
sures that have lessened the effectiveness of the regula- 
tory agency. A provision for more comprehensive control 
over the contract carrier by air is recommended, not only 
to protect the common air carrier, but also in the public 
interest. 

The whole problem of subsidies to that portion of the 
industry still in the “need” class should be re-evaluated, 
especially from the viewpoint of the advisability of Fed- 
eral assistance to certain airlines and certain portions of 
the country which can show very little contribution to the 
needs of commerce, the postal service, and the national 
defense. 483 pages. $6.04. Mic 55-877 


A STUDY OF LABOR RELATIONS RELATING TO 
AMERICAN SEAMEN IN THE MARITIME INDUSTRY 


(Publication No. 14,118) 


Donald Roswell Herzog, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Walter L. Daykin 


This study analyzes some of the basic problems under- 
lying labor relations relating to American seamen in the 
maritime industry. Up to the present time little infor- 
mation on this subject has been made available to the gen- 
eral public. The only objective analysis of the maritime 
industry and seamens’ organizations was published about 
thirty years ago, and dealt mostly with the history of the 
merchant marine and of several seamens’ organizations. 
The report of the Maritime Labor Board to the President 
and to the Congress in 1940 was scholarly and timely, but 
it did not attempt a thorough analysis of labor-management 
relations in the maritime industry. In 1950 Philip Gold- 
berg made a complete and scholarly study of the twentieth 
century collective action of American seamen, but it did 
not deal much with the collective bargaining process and 
other labor problems in the maritime industry. 

This study was planned to give those in authority in 
maritime labor relations an understanding of some of the 
factors which may have led at times to obstructions to the 
free flow of ocean-borne commerce. The account given in 
this study is based primarily on first-hand sources, in 
particular on the official legal and government documents 
of the United States, publications of maritime employers’ 
associations, publications of seamens’ labor unions, labor 
agreements in effect in the industry, and other miscel- 
laneous publications. 

This study includes the experience of the National 





Labor Relations Board as it relates to labor relations in 
the maritime industry; the history and structure of mari- 
time labor unions and employers’ associations; methods 
of conducting collective bargaining negotiations; an analy- 
Sis of past positions and recent trends of Seamens’ wages, 
earnings, and ships’ labor costs; the problems of man- 
power requirements and supply; and changes in the volume 
of employment. 

One of the major problems of maritime labor relations 
has been that concerned with the establishment and de- 
velopment of the collective bargaining process. This 
process has been made difficult in the maritime industry, 
because of the economic, legal, and social factors peculiar 
to the nature and history of the industry. When a seaman 
sells his labor he virtually sells himself for the length of 
the voyage. Once he signs the shipping articles he be- 
comes a member of a group whose rights and duties are 
prescribed by a special code of law. The seaman’s rights 
relative to collective action are often challenged when they 
are in conflict with the navigation laws. 

The complexity of maritime labor agreements often 
gives rise to misunderstanding and disputes. There has 
been some confusion among the various governmental agen- 
cies which administer the laws and regulations pertaining 
to maritime labor. Often as many labor disputes involving 
seamen arise out of the interpretation and application of 
federal laws and regulations as arise out of the interpre- 
tation and application of the maritime labor agreement. 

The recommendations which follow should encourage 
and maintain stable labor-management relations in the 
maritime industry. (1) The practice of seamen signing on 
and off of shipping articles for each voyage is archaic and 
should be abolished. (2) There should be a review of all 
laws affecting seamen with a view to amending the laws so 
as to make them conform to the declared labor policy of 
the Congress of the United States. (3) Government agen- 
cies dealing with maritime labor should be centralized 
under a single head. (4) Some government agency should 
be responsible for the collection and analysis of statistical 
and descriptive material concerned with maritime labor. 
(5) Integration of the interests of government, management, 
and labor to further the objectives of the Merchant Marine 
Act of 1936 should be brought about. (6) A Labor- 
Management Committee composed of maritime labor rep- 
resentatives and management representatives should be 
established to deal with many of the problems which re- 


quire the cooperation of labor and management. 
465 pages. $5.81. Mic 55-878 


THE FUNCTION OF ACCOUNTING IN THE FINANCIAL 
ADMINISTRATION OF STATE GOVERNMENTS 


(Publication No. 13,507) 


Milford Kirtland Kellogg, Ph.D. 
University of Illinois, 1955 


The success or failure of any financial administration 
depends on the extent to which it observes certain princi- 
ples. The administration should provide for: 

1. Clearly established and operating lines of 
authority and responsibility. 

2. Assuring that all revenue due to the state is col- 
lected. 
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. Controlling the expenditures of the various 
agencies of the state. 

. Protecting the real and personal property of the 
state. 

. A continuous review and study of the desirability 
of activities and functions and of the procedures 
followed by all state agencies with the aim of 
elimination of duplication of effort, inefficiency, 
and other forms of waste. 

6. An independent periodic review of the records, 
controls, and procedures of the state agencies. 

7. Regular, timely, and useful financial reports to re- 
sponsible officials, the legislature, and the public. 

Accounting can make important contributions toward 
accomplishing the purpose of each of these principles. It 
offers services which can be classified into three areas: 
reporting, recording, and auditing. 

The principles of reporting are as follows: 

1. The needs of the individuals for whom the report is 
intended must be considered. 

2. The data should be clearly and easily understood. 

3. The presentation of the financial data should meet 
the standards of accuracy, completeness, conti- 
nuity, and timeliness. 

. For purposes of managerial analysis and control, 
reports must be related to the assignment of 
managerial responsibility to subordinates. 

There are seven principles which should be observed 
in record keeping: 

1. The records should be maintained with maximum 
efficiency, both from the standpoint of cost and 
from the standpoint of information produced. 

. The records should be prepared in such a form 
that they will be relatively permanent. 

. The records should be based on completed trans- 
actions which should be recorded as soon as possi- 
ble after the transactions are completed. 

. The records should be maintained on the double 
entry system. 

. The records should be maintained on the accrual 
basis in so far as practicable. 

. The basis for classification of transactions by ac- 
counts should be uniform from one agency to an- 
other and from one period to another. 

7. There should be precision in the use of termi- 
nology. 

Auditing should be carried on at three different levels. 
The first should be conducted by departmental staffs in 


order to give the greatest benefit to operating management. 


The second level should be done by a staff responsible to 
the central authority in order to give reliability to the re- 
ports sent to it by the subordinate agencies. The third 
level should be accomplished by an organization which is 
independent of the executive branch of the government. Its 
reports should go to the legislature and to the public. 

The thesis recommends that: 

1. The principles of financial administration, report- 
ing, and recording be observed and put into prac- 
tice. 

. More effective and efficient techniques should be 
substituted for special funds as devices for con- 
trolling expenditures. 

. Budgets should be prepared on a “performance” or 
functional basis. 





. Lump-sum appropriations instead of highly de- 
tailed ones should be used. 

. Encumbrance records should be kept at the level of 
operations where the commitment is made. 

. Cost accounting should be used more widely. 

. Record keeping should be decentralized. 

. The legislature should select and appoint the inde- 
pendent auditor. 

9. The duties of all auditors should be separated from 

record keeping. 

10. An adequate system of internal control should be 

developed and maintained. 

If the services of accounting are utilized to the maxi- 
mum of their potential, it can help greatly to improve the 
financial administration of state government. This im- 
provement will be reflected in the other activities of the 
state and will thus improve the society in which we live. 

187 pages. $2.34. Mic 55-879 


THE PROPRIETARY THEORY AND THE ENTITY 
THEORY OF CORPORATE ENTERPRISE 


(Publication No. 14,078) 


Arthur Theophile Roberts, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Lloyd F. Morrison 


Today there are two theories attempting to explain 
ownership of the corporation, the proprietary theory and 
the entity theory. There are numerous conflicting ideas 
about the meanings of these theories. This dissertation 
attempts to determine what is meant by each of these. 

The problem was approached by studying the proprie- 
tary theory and the entity theory of corporate enterprise 
as presented by writers in fields of law, taxes, invest- 
ments, management, economics, and accounting, and by 
analyzing the position of stockholders, creditors, man- 
agers, employees, and government under the proprietary 
and entity theories of corporations. 

Two theories pertaining to the granting of authority to 
the corporation are recognized in law. The association 
theorists hold that the stockholders associated together 
transfer to the corporation the rights necessary to carry 
on the business. This is a proprietary theory approach to 
corporate theory. The fiction theorists state that the state 
gives the necessary authority to the corporation as an im- 
personal being to carry on business activity. In so doing 
the state does not recognize what already exists, as pro- 
prietary theorists hold, but, following the entity theory, the 
state creates a new being separate and distinct from its 
stockholders and other interested parties. 

In the field of taxation, one finds a common dispute 
among authors. The proprietary theorists claim there is a 
double tax on corporate and stockholders’ income because 
both stockholders and corporations are taxed on the same 
income. The entity theorists claim there is no double tax 
because the income tax is levied on the corporation as a 
separate and distinct being from the stockholders and 
other interested parties. 

In investments some authors speak of stockholders as 
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merely investors and not as owners of the corporation. 
When the stockholders take a passive attitude and do not 
participate in corporate matters, following the entity the- 
ory, they act like creditors. Although the stockholder may 
not exercise his rights in the corporation, this is no reason 
for saying the rights do not exist or that he is not the owner 
of the corporation, according to the proprietary theory. 

Management plays an important role in the corporate 
enterprise. Although management performs the function of 
managing corporate affairs, with authority delegated by the 
stockholders, some consider management as an entity in 
itself rather than an employee of the stockholders. The 
part owners previously played in the corporation has been 
taken over by the management. Therefore, the divorce of 
ownership and control seems to indicate the entity theory 
or a managerial approach to corporate enterprise theory. 

Economists usually take a broad view of the corporate 
enterprise because they consider the corporation in rela- 
tion to the whole economy. Some economisis hold that 
there is little difference between the interested parties 
(stockholders and creditors). In so doing they seem to 
follow an entity approach. However, there are other econo- 
mists who follow the proprietary theory because they make 
a marked distinction between the stockholders and credi- 
tors. 

The accountant must decide whether to follow a pro- 
prietary approach or an entity approach when accounting 
for corporate transactions. The proprietary theory is a 
stockholders’ approach and the formula A - L = C is ap- 
propriate because it demonstrates the stockholders as the 
residual claimants. The entity theory is a managerial ap- 
proach and the formula A = (L + C) is appropriate because 
it demonstrates the oneness of the unit and shows the obli- 
gations to all claimants together. 

There are many conflicting ideas among authors in 
various fields regarding the proprietary and entity theo- 
ries. A great deal of benefit could be gained if a more uni- 
form approach to the ownership problem of the corporation 
was followed by theorists in law, taxes, investments, man- 
agement, economics, and accounting. 

241 pages. $3.01. Mic 55-880 


AN EVALUATION OF CERTAIN FACTORS AFFECTING 
POLICIES AND PROCEDURES OF 
SELECTED RETAIL CREDIT BUREAUS 


(Publication No. 14,492) 


Roy Thomas Shaw, Jr., Ph.D. 
The Ohio State University, 1955 


Statement of the Problem 


This study was undertaken to determine and examine 
factors affecting the retail credit bureau method of facili- 
tating the collection, exchange, and analysis of credit 
worthiness information. 








Method of Research 


Only. two studies dealing entirely with credit bureaus 
have been published. Major dependence for the material 
used in this investigation was, therefore, upon primary 
research. 











Personal conferences with credit executives and exami- 
nations of policies and procedures in retail credit depart- 
ments and credit bureaus were the principal methods of 
obtaining information. 

The operations of thirty credit departments and thirteen 
credit bureaus were studied intensively on the premises. 

In addition, the specific practices of four credit bureaus 
and several stores served by them were studied through 
extensive correspondence. 

The majority of establishments investigated are located 
in Ohio. Studies were made in one city each of three other 
states to test for geographical bias, and none of significance 
was found. 


Findings 





The results of the study are presented in two sections. 
There are, first, the conditions found to be important de- 
terminants of credit bureau effectiveness and, second, cur- 
rent major problems of credit bureaus. 

Conditions affecting retail credit exchange through 
credit bureaus can be grouped into several categories, 
some of which overlap slightly. In general they include the 
ability and attitudes of credit executives and retail top 
management; the nature of the information used in credit 
analysis; the sources and availability of credit information; 
the internal operations of credit bureaus; the personnel in 
credit bureaus and credit departments; and the amount and 
kind of cooperation achieved within each retail credit com- 
munity. 

Generalizations believed to be of significance can be 
drawn from this portion of the study. One is that there is 
general agreement among competent credit executives re- 
garding attributes of desirable credit customers, but that 
there is considerable disagreement as to the relative value 
of information commonly obtained to measure those attri- 
butes. A second observation is that many credit bureaus 
experience difficulty in obtaining credit information except 
in answer to specific requests, despite provisions in mem- 
bership contracts to provide information as it is dis- 
covered. Another conclusion is that there is now no defi- 
nite evidence regarding the relative efficiency of the princi- 
pal types of reporting systems and internal operational 
methods used in credit bureaus. Finally, it is noted that 
large numbers of persons engaged in retail credit oper- 
ations are desirous of providing excellent service to credit 
customers with the consequence that specific programs of 
action to improve credit operations receive consideration. 

Current problems facing credit bureaus are also prime 
determinants of credit bureau efficiency, but certain ones 
presented here are separated for analysis because they are 
of general current interest. Those most mentioned by 
credit executives are: cost of bureau operations and prices 
of bureau services; personnel; out-of-town report service; 
and relationships existing between credit bureaus and 
credit bureau members. 


Conclusions 





Prices charged for credit bureau service are not of 
major importance to credit executives. Their primary 
interest is to be provided with adequate, accurate infor- 
mation with minimum delay. They will, in general, accept 
price schedules which make the principal reporting service 
of credit bureaus self-supporting. 
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Many of the problems in credit exchange are the result 
of lack of information regarding each person’s precise re- 
sponsibility. It is recommended, therefore, that standards 
which clearly define quality of information and time per- 
formance requirements be installed and maintained in 
each credit community. 

The study also noted that three other problems should 
be the subjects of comprehensive investigations sponsored 
by the Associated Credit Bureaus of America, Inc., or by 
a regional credit bureau association. One of the problems 
to be resolved concerns the desirability of having credit 
bureaus undertake any amount of credit risk analysis and 
rating. Another valuable study would be to determine the 
relative efficiency of the unit method of operation versus 
the functional method. Finally, it would be of value to as- 
certain the merits and costs of both in-file reporting and 
revised or up-to-date reporting. 

199 pages. $2.49. Mic 55-881 


A STUDY OF UNIONISSM AMONG 
MUNICIPAL EMPLOYEES OF THE STATE OF IOWA 


(Publication No. 14,150) 


DeWayne A. Stonebarger, Ph.D. 
State University of Iowa, 1955 


Chairman: Walter L. Daykin 


The purpose of this dissertation has been to investigate 
the characteristics, objectives, and methods of labor 
unions which accept municipal employees of cities within 
Iowa into their membership, and on the basis of certain 
findings, to develop recommendations relative to these 
union relationships with municipal agencies. 

Excluding policemen, firemen, and teachers it is con- 
servatively estimated that 1220 municipal employees from 
ten different Iowa cities were members of such unions as 
of December 1, 1954, and that clerical and administrative 
personnel constituted only about five per cent of the total 
membership figure established above. 

Unions of municipal employees have been found to be of 
four different types. The first type is that of a private 
craft union whose membership is composed of employees 
who perform a specific skill, regardless of their employer. 
Another, the “industrial” type of organization, is basically 
a City-wide scheme of unionism, which accepts into its 
membership any city employee regardless of duty. A 
third organizational form comparable to the second, differs 
in that its jurisdiction is confined to only those employees 
within a particular municipal department. And finally, 
there is the private industrial union, initially established 
to represent employees within a private industrial firm, 
but which has subsequently attracted municipal employees 
into its membership. 

The objectives of municipal employee unions in Iowa 
appear to be focused primarily on issues designed to en- 
hance the security of the individual employee. Such goals 
as compensation and hours, job security, retirement pro- 
visions, paid sick and injury leave, and vacation benefits 
have been prominent objectives. As certain objectives be- 
come established, the unionized groups seek to expand the 
benefit provisions. More recently, municipal employee 





unions have intensified their demands for unemployment 
compensation coverage, and have pressed for premium 
rates of pay for overtime duty as well as for shift differ- 
entials. 

The methods relied upon by municipal employee unions 
to achieve their objectives have been chiefly collective ne- 
gotiation and political action, although strikes have been 
employed in some instances. Collective negotiations be- 
tween municipal agencies and their unionized employees 
vary from highly informal procedures to bilaterally signed 
employment agreements which closely approximate the 
private collective bargaining contract. This diversity may 
be explained on the grounds that municipal administrators, 
from a purely legal standpoint, are free to adopt any policy 
they choose. 

Historically, political action appears to be the most 
potent tactic available to municipal employee unions. De- 
pending upon the issue involved, these groups direct their 
efforts to either the local, state, or federal level. Of sig- 
nificance are their affiliations with the general labor move- 
ment. Through these associations, the political strength of 
the local municipal employee union may be greatly magni- 
fied. 

The significance of strike action by municipal employ- 
ees lies in the fact that such activity inevitably results in 
some degree of hardship and inconvenience to the public 
immediately involved. The possible consequences of mu- 
nicipal work stoppages on the safety and welfare of the 
population probably demands some procedure or device 
which may act as a regulator of the municipal employer- 
employee employment relationship. In this respect, it is 
recommended that municipal employee unions be accorded 
recognition through collective bargaining arrangements 
with their employing agencies, that a no-strike clause be 
incorporated into all written employment regulations, and 
that both bodies agree to resolve any issues otherwise in- 
capable of settlement through peaceful dispute settlement 
techniques such as those of mediation, conciliation, and 
arbitration. 258 pages. $3.23. Mic 55-882 
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PRACTICE CONFERENCE ACTIVITY WITH SPECIAL 
REFERENCE TO THE SCHOOL SUPPLIES 
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(Publication No. 13,149) 


David Elmer Wallin, Ph.D. 
Northwestern University, 1955 


General Statement 


Under the Trade Practice Conference activity, the Fed- 
eral Trade Commission has conducted, for the past thirty- 
five years, a series of formal and informal conferences 
culminating in the formulation of a set of rules for industry 
behavior. Through this medium, the Commission seeks 
industry-wide agreement to drop unfair competitive mar- 
keting practices and urges adoption of appropriate stand- 
ards for nondeceptive descriptions and labeling of industry 
products. The specific aims of this activity have been set 
by the so-called Wilsonian Concept which emphasizes the 
need of the Commission to provide advice, definite guidance 
and information for businessmen on trade matters. 
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Objectives of the Study 


The objective of this study is to examine the Trade 
Practice Conference activity from its inception to the 
present. More specifically, the study aimed to provide 
answers to three questions: 

1. What factors have influenced the development of 
the Conference activity ? 

2. What has been the nature and content of the trade 
practice rules promulgated? 

3. What effect has the Conference activity had in 
eliminating unfair trade practices and in providing 
advice, definite guidance, and information for 
businessmen ? 





Methodology 


The method adopted to study the Conference program 
was primarily one of historical analysis. In order to sup- 
port and amplify the findings of the secondary-source ma- 
terial, empirical investigation was undertaken. Because 
of the special advantages it offered in meeting the objec- 
tives, the school supplies and equipment distributing in- 
dustry was selected as the focal point of the field study. 





The Findings 





In terms of factors influencing the development of Con- 
ference activity, the action of the business community it- 
self in turning away from Conference work, as in 1931, or 
in turning toward it, as in 1936 and 1946, was important. 

Court decisions, in general, and the Brandeis Recom- 
mendation tended to restrict the scope of Conference work. 
Legislation in the form of the Robinson-Patman Act, the 
Wheeler-Lea Amendment, and the Wool Products Labeling 
Act tended to broaden the scope of practices covered under 
the rules and also caused verbatim restatements of the 
Robinson- Patman Act to be introduced in trade codes. 

With respect to rule content, most rules have been 
poorly drafted and hedged about with numerous qualifica- 
tions which facilitate evasion and destroy their practical 
utility. 

In the matter of impact on the business community, the 
Conference activity has had little identifiable effect of any 
kind. Certain court decisions and certain of the Com- 
mission’s own actions have given the Conference effort a 
confused and uncertain status in the minds of businessmen. 


Conclusions 





The present hopes of Chairman Howrey of the Federal 
Trade Commission for a major role of Trade Practice 
Conferences in promoting industry-government cooperation 
to combat unfair trade practices are not well founded. 

This conclusion is primarily rested on the absence of de 
jure recognition accorded trade practice rules and the bar- 
riers to effective use of the rules flowing from this con- 
dition. A second important conclusion is that even if the 
Federal Trade Commission Act was amended or another 
law was enacted after the manner proposed by Commis- 
sioner Lowell B. Mason, the outlook for an effective Con- 
ference program in the future would still be dubious. 

The Conference program appears to represent a tool 
which each major political party uses, in turn, to demon- 
strate the amicability of its administration toward busi- 
ness. Moreover, the impetus for the participation of 





businessmen in the Conference effort appears directly re- 
lated to their acknowledged desire to get under the “pro- 
tective umbrella” of Conference rules in order to avoid 
formal prosecution by the Commission. 

The lack of success of the Conference program raises 
the question of alternative measures available for guiding 
business conduct. A consideration of alternatives among 
the activities of federal agencies and the business com- 
munity reveals no satisfactory substitute for the Confer- 
ence method. While the informal, cooperative approach 
has many theoretical advantages, no practical means of 
implementing it can be found. For the present, a continu- 
ing search for other informal, advisory ways and means 
for guiding businessmen in trade practice appears war- 
ranted. 476 pages. $5.95. Mic 55-883 
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AN ANALYTICAL STUDY OF THE SCOPE 
AND EFFECT OF ILLINOIS SECURITIES LEGISLATION 


(Publication No. 13,453) 


Virginia McKemie Belt, Ph.D. 
University of Illinois, 1955 


Guided by the principle that the purpose of any securi- 
ties legislation is to protect citizens who wish to invest 
their savings in securities and to increase the flow of capi- 
tal to industries by creating confidence in the securities 
market, the Illinois State Legislature passed the 1919 Illi- 
nois Securities Law and finally the 1953 Illinois Securities 
Law. With the advent of the new law, the Illinois Securities 
Department pointed out the need for a historical resume 
and an analytical study of the State’s attempts to regulate 
the marketing of securities in Illinois. It was to meet that 
need that this report was prepared. 

The scope and effect of securities regulation was 
studied first against a background consisting of general in- 
vestment theory, of market and security analysis, and of 
the economic aspect of securities speculation and regu- 
lation. 

After having established the theory of and the need for 
securities regulation, a historical resume of the first [li- 
nois Securities Law and its subsequent amendments was 
presented. The [Dlinois Securities Law of 1919 required 
(1) the registration or qualification of nonexempt securities 
prior to offering, (2) the registration of persons engaged in 
the business of dealing in securities, and (3) injunctive and 
preventative measures in the event of non-compliance with 
statutory requirements and conditions. Securities were 
divided into four major classifications, A, B, C, and D. 
Classes A and B were exempt from registration for vari- 
ous reasons. Firms which met prescribed age and earn- 
ings requirements were allowed to qualify or register their 
new issues as Class C securities. All securities other 
than those falling within Classes A, B, or C, Investment 
Contracts, or shares of Investment Companies and Trusts, 
were qualified as Class D, Speculative Securities. 

Following the discussion of the history and the scope of 
Illinois securities legislation came a report on the 
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analytical study made of all securities registered or quali- 
fied for sale in Illinois during the decade, 1940-1950. In 
order to collect necessary statistical data, a questionnaire 
was sent to all firms which had sold such securities in 
Qilinois. The corporation records of the various states, 
the well-known industrial manuals, and the mails were 
used extensively in an attempt to gather information about 
firms which did not respond to the survey questionnaire. 

Sixty-six percent of the *C” firms, but only eleven per- 
cent of the “D” firms, have paid dividends continuously on 
the securities which they issued and registered for sale in 
Illinois during the decade. The median firm in the “C” 
Classification declared dividends averaging a six percent 
return on dollar amount of the original investment, 
whereas the median firm in the *D” classification paid 
only a four percent return. Approximately seventeen per- 
cent of the “C” and fifteen percent of the ‘D” firms paid 
dividends irregularly. The average dividend, 3.3%, of the 
“D” companies in this classification was better than the 
average dividend, 2.8%, of the “C” firms which paid divi- 
dends irregularly. Two and one-half percent of the *C” 
companies still in operation have paid no dividends since 
the securities were issued, whereas twenty-four percent 
of the “D” companies have failed to pay dividends. The 
number of liquidations, or companies which have gone out 
of business since they qualified securities for sale in [li- 
nois, is revealing. Twenty-two percent of the “D” fiims 
failed; only two and one-half percent of the *C” firms 
failed. So far as is known, the fate or financial record of 
the remaining twenty-eight percent of the *D” firms is un- 
published. 

An investment is considered successful if it shows a 
good yield and/or if it appreciates in value. Sixty-two 
percent of the *C” securities which have paid a dividend 
every year have increased in dollar value since their is- 
suance. The “D” companies which are still active have a 
better record percentagewise on appreciation of securities 
than do the *“C” companies. Seventy percent of the “C” 
companies’ securities which failed to show regular divi- 
dends depreciated; under similar circumstances only 
forty-eight percent of the securities of *D” companies de- 
preciated. All of the *C” companies which failed to pay 
dividends have experienced a depreciation in the market 
value of their securities. Only eighty-three percent of the 
“D” companies which failed to pay dividends have experi- 
enced a similar depreciation. 

The final phase of the study concerned the history and 
the promise of the new securities legislation, The Illinois 
Securities Law of 1953. The 1953 Law abolished the old 
classifications and allows securities to be registered by 
notification, by description, or by qualification. The new 
law is in harmony with the philosophy of the Illinois Legis- 
lature, which is based on the tenet that the State should 
never place itself in the position of passing on the merits 
of the investments of its people, but should require the 
people to select investments which have met the State’s 
requirement for full disclosure of all facts and situations 
surrounding any issue of securities. 
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A PROPOSED BANKING SYSTEM FOR CHINA: 
WITH SPECIAL REFERENCE TO 
THE SYSTEM OF THE UNITED STATES 


(Publication No. 13,463) 


Shih-Chen Chen, Ph.D. 
University of Illinois, 1955 


There is common recognition that the organization of 
banks and the employment of uniform banking practices 
occupied an important place in the development of our 
modern world. In the establishing of industries and in the 
evolution of world commerce, banking has played a key 
role, so much so, in fact, that the availability and integrity 
of a banking system have come to be regarded as essential 
to the development and progress of any modern country. 

A nation’s attempt to establish itself and thereby gain 
world recognition involves what is primarily an economic 
problera: if it would prosper, a nation must utilize its natu- 
ral resources, increase its productive strength, and per- 
fect its financial organization. Moreover, the nation must 
not fail to provide a workable system of economics, a pro- 
vision which so vitally concerns the general welfare of its 
people. In the instance of the Chinese nation, no matter 
what might be our point of view in considering the eco- 
nomic status of that nation, it is immediately apparent that 
the reorganization of the financial system must become one 
of the strategic objectives in China’s economic develop- 
ment. 

The bulk of material presented in this thesis consists 
in a close analysis of the Chinese banking system and a 
careful discussion of its merits and defects, along with 
some suggestions for its improvement. The thesis traces 
the development of various types of banks, indicates trends 
in the formation of certain banking systems, and examines 
basic changes that have occurred in the banking systems of 
both China and the United States since the beginning of the 
twentieth century. 

While the method the thesis employs is mainly histori- 
cal, the examination of the central banking systems of 
China and of the United States necessarily involves theo- 
retical speculations about the design and function of cen- 
tralized banking as it has evolved within these two coun- 
tries. In most part, this study is an empirical analysis, 
making reference to the growth of banking in the two coun- 
tries, citing the need for the establishment of central 
banks, discerning their relationship to other banking, and 
ascertaining their influence over the whole banking system 
in shaping a national economy. 

No effort has been made to give a full statistical report 
on the subject, but there have been furnished sufficient 
tables and data to give the student of banking a quick sur- 
vey of both Chinese and American banking and adequate 
facts to allow him certain conclusions about the effective- 
ness of the banking systems used at various times in the 
two countries. 

The four major divisions of the thesis are: 1. The 
Chinese banking system; 2. the structure of the American 
banking system; 3. a comparison of the banking systems 
of China and the United States; 4. proposals for reform of 
Chinese banking. Much new information is contained in 
those sections which analyze Chinese banking and set forth 
proposals for its reform. The reforms suggested are of a 
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wholly practical nature, applicable to existing Chinese 
banking without causing the present system to be wrenched 


out of shape or robbed of its usefulness. _ 
264 pages. $3.30. Mic 55-885 


CONVERTIBLE BONDS AND PREFERRED STOCKS; 
AN ANALYSIS AND EVALUATION OF THEIR ROLE 
AS CAPITAL RAISING INSTRUMENTS 


(Publication No. 11,338) 


Clayton James Pilcher, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to explore and appraise the 
potentialities and limitations of the convertible-type se- 
curity as a capital raising device. A well-established and 
often-used type of security contract, the convertible itself 
is a hybrid instrument. It combines the priority of income 
and principal features typical of debt and senior equity se- 
curities with some of the profit potential characteristics 
of common shares. 

Initially a tabulation is presented showing the relative 
use of convertible securities during the two decades 1933- 
1952. Data are compiled for both convertible bonds and 
preferred stock issued via private placements and public 
offerings. These data show first, that convertibles are 
most uncommon in private placements and second, that 
convertible preferred contracts form a much more im- 
portant part of senior equity offerings than convertible 
bonds do of credit contract issues. 

Next the conversion option itself and related contractual 
provisions are subjected to close scrutiny. Various ways 
of setting the conversion price are discussed and evalu- 
ated. The pros and cons of different periods of duration of 
the special privilege are examined. 

Following this, the question is tackled as to what are 
the major motivating forces lying behind managements’ de- 
cision to issue a convertible security. Correspondence 
with 75 corporation managements regarding the reasons 
why these companies had in the recent past issued con- 
vertible bonds or preferred stocks was of material as- 
sistance in answering this question. 

A brief analysis of the advantages and disadvantages of 
issuing convertibles by way of a privileged subscription in 
contrast to a general public offering concludes that the 
circumstances prevailing in each particular case are all- 
important. And finally the investment attitude toward con- 
vertible securities as expressed by the hugh institutional 
market is reviewed. 

Three general conclusions can be drawn from the study: 

1. Convertibles deserve consideration as a valuable 
special purpose capital raising instrument. 

2. The primary reason for issuing convertible bonds 
or convertible preferred stocks is the desire by manage- 
ment to raise residual equity capital. As a corollary to 
this, it is noted that the inclusion of a conversion option 
as a “sweetener” is a secondary though important moti- 
vation for fabricating thjs type of contract. 

3. A major factor aiding the marketability of converti- 
ble securities is the fact that important institutional in- 
vestors consider the common stock investment position 





attained through holding a convertible more desirable than 


direct common stock commitments. 
255 pages. $3.19. Mic 55-886 


FEDERAL RESERVE POLICY AND THE 
GOVERNMENT SECURITY MARKET 


(Publication No. 13,438) 


Charls Edward Walker, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: C. R, Whittlesey 


This study is concerned primarily with the attempts of 
the Federal Reserve System in the years between the end 
of the Second World War and the Treasury-Federal Re- 
serve Accord to reconcile the conflicting objectives of 
maintaining stability in the market for United States Gov- 
ernment securities while at the same time restraining in- 
flationary expansion of central bank credit. The task was 
especially difficult because during most of the period de- 
mand of businesses and consumers for goods and services 
was strong, first, because of inflationary forces generated 
during World War II; second, because of a resurgence of 
spending as a result of the outbreak of fighting in Korea in 
June 1950. 

In order to gain perspective concerning the nature of the 
dilemma that confronted Federal Reserve authorities, at- 
tention is first devoted to experiences of the System after 
the First World War, at which time a similar situation 
emerged. The evolution and theory of Federal Reserve 
open market operations are also discussed, on the belief 
that the use of this instrument of credit control as the pri- 
mary device for maintaining stability in the government Se- 
curity market during and after World War II requires a 
clear understanding of the development and nature of the 
technique. 

The main body of the study is devoted to description 
and analysis of postwar problems of monetary policy and 
debt management. First, certain difficulties arising from 
attempts of the Federal Reserve and the Treasury to main- 
tain an inherently contradictory pattern of rates on govern- 
ment securities during the Second World War and for two 
years thereafter are discussed. Second, the policy of sta- 
bilizing the government security market during the boom 
of 1947-1948 and the recession of 1949 is described and 
evaluated. Third, experiences from the beginning of hos- 
tilities in Korea to the consummation of the Treasury- 
Federal Reserve Accord are described and analyzed. In 
the final chapter, an attempt is made to draw lessons from 
the postwar experience that may be useful in the future. 

The major conclusion of the thesis is that Federal Re- 
serve authorities, in attempting to reconcile the conflicting 
objectives, were overly concerned with the problem of 
maintaining stability in the market for government securi- 
ties and that this concern led to the pursuit of policies that 
in general encouraged rather than restrained inflationary 
pressures. But it should not be concluded that it was a 
mistake for Federal Reserve authorities to assume a 
measure of responsibility for the stability of the market, 
for the responsibility of the System in supporting Treasury 
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financing operations and in maintaining orderly conditions 
is an obligation that cannot be escaped. The lesson of the 
postwar period lies rather in understanding that this re- 
sponsibility does not extend to the guaranteeing of holders 
of government obligations against loss and - of primary 
importance - that the monetary authorities can shoulder 
this responsibility without abandoning at the same time the 
traditional objectives of monetary policy. 

306 pages. $3.83. Mic 55-887 


ECONOMICS, HISTORY 


THE NEW JERSEY CANALS: STATE POLICY 
AND PRIVATE ENTERPRISE 1820-1832 


(Publication No. 13,974) 


Horace Jerome Cranmer, Ph.D. 
Columbia University, 1955 


A conspicuous feature of the internal improvements 
movement of the 1820’s and early 1830’s was the extent of 
government activity involved. The vast majority of proj- 
ects were built either by state governments directly or by 
private companies enjoying very considerable public aid. 
To this rule of government participation the State of New 
Jersey provides a notable exception. Her turnpikes, 
bridges, canals and railways were uniformly the products 
of private enterprise, having no financial aid from the 
State. New Jersey’s choice of private enterprise and 
steadfast refusal to resort to government intervention have 
traditionally been ascribed to ideological factors. Recent 
and responsible studies of the development of transpor- 
tation in the State have perpetuated this impression. Thé 
purpose of this study is to re-examine the circumstances 
under which New Jersey’s choice was made in an attempt 
to discover the peculiar forces or conditions which enabled 
(or forced) the State to provide for her two major internal 
improvements, the Morris and the Delaware and Raritan 
canals, without resort to State financial aid. 

The basis for New Jersey’s decision lay in a distinction 
frequently drawn by contemporary writers between what 
may be called “developmental” and “exploitative” canals. 
Developmental canals were canals the primary purpose of 
which was the economic development of the region served; 
they would not necessarily prove profitable. Such a canal 
was the Morris. Exploitative canals, on the other hand, 
were aimed primarily at taking advantage of an existing 
profit opportunity and while profitable, might exert little if 
any developmental effect upon the region served. Sucha 
canal was the Delaware and Raritan. It was generally 
agreed that the developmental project could be undertaken 
only by the State or by private enterprise only if it were 
bolstered by massive State aid since the absence of, or 
dubious prospects for, profits would deter private invest- 
ment. The exploitative canal might be undertaken by either 
the State or by private enterprise. Thus, in the case of the 
New Jersey canals, both might be State projects but only 
the Delaware and Raritan could be a private company. 

State enterprise in New Jersey may be said to have 
foundered upon the twin rocks of sectional jealousy and 





conflicting economic interest. Proposals for State action 
in either the Morris or Delaware and Raritan cases were 
defeated by a combination of the representatives of the 
southern agricultural counties with those of rival transpor- 
tation enterprises. Thus, State participation in, or State 
financial aid to, the New Jersey canals was prevented and 
the responsibility was placed, by default, upon private 
enterprise. 

New Jersey was able to resort to private enterprise 
only because of the very unusual conditions regarding her 
canals. In the case of Morris, private capital was induced 
to invest in the company by the inclusion of banking privi- 
leges in her charter. In the midst of the speculative bank- 
ing boom of 1823-24, the Legislature by denying most new 
bank charters virtually forced investment into the Morris 
company. In the case of the Delaware and Raritan the un- 
usual circumstance was, of course, the profitable oppor- 
tunity conferred upon the company. Few American canals 
offered so promising a profit prospect as did the Delaware 
and Raritan. 

New Jersey’s abstention from government action cannot 
be attributed to ideological grounds. Throughout the long 
course of discussion of the two canals the right of the State 
to undertake them was not questioned. The matter at issue 
was not whether the State could undertake the canals but 
whether she should do so in the particular cases at hand. 

382 pages. $4.78. Mic 55-888 


CYCLICAL FLUCTUATIONS AND THE 
INTERNATIONAL CAPITAL MOVEMENTS OF THE 
UNITED STATES, 1865-1897 


(Publication No. 13,988) 


Matthew Simon, Ph.D. 
Columbia University, 1955 


This investigation has employed a combination of sta- 
tistical, historical and theoretical procedures in its treat- 
ment of the impact of cyclical fluctuations on the nation’s 
international capital movements, 1865-1897. 

A series of annual estimates of net changes in American 
claims held by foreigners was computed to indicate the 
yearly variations in the international capital transactions 
of the United States. These figures were derived through 
the use of a residual method that required estimating each 
of the principal invisible components in the current ac- 
count transactions of the balance of international payments 
of the United States. 

The historical chapters, based on the extensive reliance 
on the contents of the contemporary financial literature 
and available statistical data, examine the interplay be- 
tween cyclical fluctuations in the European creditor nations 
and the United States and the short run oscillations in the 
magnitude, direction and composition of the capital account 
transactions of the nation. The historical experience of the 
United States in the late nineteenth century illustrates 
clearly the complex character of the relationship between 
international business fluctuations and capital movements. 
In the decade preceding the crisis of 1873 and in 1885-1890 
the rapidity of American economic growth, the relatively 
mild business depressions in the United States, and the im- 
portance of foreign investment for the European economies, 
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generated a massive and erratic influx of capital into the 
nation. The more intense cyclical depressions in the 
United States in 1873-1878, 1882-1885, and 1893-1897 pro- 
duced patterns of declining capital imports and of increas- 
ing capital exports. During the years of pronounced stag- 
nation, 1876-1878, 1884-1885, 1893-1894, the United States 
repatriated the foreign-held American public debt and ac- 
cumulated bank balances in European financial centers. 
Where European maladjustments, due to crop failures and 
financial losses, exercised the principal influence on the 
nation’s external transactions, a reduced inflow or an 
actual outflow of capital ensued. These pressures were 
evident in 1877-1881 and in the aftermath of the Baring 
Panic of 1890. Finally, stagnation in Europe, as in 1866- 
1868, 1885-1886, and 1892-1893, produced an increased 
capital inflow into the United States. In all these situ- 
ations, shifts in monetary and fiscal policy, political, 
diplomatic and military developments accentuated or 
counteracted the operation of these economic forces and 
complicated the character of the international capital 
movements of the United States. 

The historical chapters provided the basis for theoreti- 
cal generalization on the relationship between economic 
fluctuations and capital movements. Imperfect conformity, 
or international variations in timing and amplitude of busi- 
ness cycles, exercised a strategic role in determining 
changes in the magnitude and direction of the international 
capital movements of the United States in the late nine- 
teenth century. A variety of models, illustrating the in- 
trinsically complex nature of imperfect international con- 
formity of business fluctuations, were constructed. The 
fundamental model of this type that explains the short-run 
variations in the scale of foreign investment during many 
of the years in the epoch 1865-1897 is based on the occur- 
rence of earlier initial troughs and more pronounced oscil- 
lations in the United States than in Europe. This model 
and similar constructs based on pressures originating in 
Europe, interacting with other economic and non-economic 
forces, provide the key to an explanation of the sources of 
the short-run fluctuations in the international capital 
movements of the United States, 1865-1897. 

727 pages. $9.09. Mic 55-889 


ECONOMICS, THEORY 


THE CONCEPT OF ECONOMIC PLANNING 
IN INSTITUTIONAL ECONOMICS 


(Publication No. 14,457) 


Kendall Pinney Cochran, Ph.D. 
The Ohio State University, 1955 


The objective of the study is to show the unifying char- 
acteristics of a seemingly heterogeneous and diverse 
group of economists who appear to many to have no real 
resemblance except that they are commonly labeled as 
institutionalists. It is the thesis of the study, however, that 
there is one important characteristic which does unify 
these economists: their concern for economic planning and 
reform. The study, therefore, has a twofold purpose. One 





is to explore and to clarify this previously neglected facet 
of institutional economics. The second is to show that this 
concern for economic planning and reform is not fortui- 
tous, but stems from, and is closely correlated with, the 
philosophical, psychological, sociological, and methodo- 
logical views common to the institutional economists. 

Contrary to the procedure followed in most previous 
studies of institutional economists, attention has not been 
centered upon them as individuals. It is, rather, the ob- 
jective to show that a high degree of unity exists among 
their writings. 

The economists included are Clarence E. Ayres, John 
M. Clark, John R. Commons, Walton Hamilton, Wesley C. 
Mitchell, and Rexford G. Tugwell. Although Thorstein 
Veblen is generally regarded as the founder of institution- 
alism, he differed so markedly in his outlook and general 
conclusions as to warrant exclusion from this particular 
study. Specifically, Veblen had no faith in the ability of 
social control to solve or ameliorate the problems of the 
economic system; much more drastic action was manda- 
tory if any reform were to be effected. 

The more recent institutionalists, on the other hand, 
strongly argued for the necessity of the collective use of 
social intelligence to improve and reform the economic 
system without the drastic alterations called for by Veblen. 
They insisted, therefore, that it is the function of the econo- 
mist to use the science of economics and its body of ac- 
cumulated knowledge of the problems and potentialities of 
the economic system as a tool for social and economic 
criticism and reform. 

The study thus attempts to show that the minutiae and 
details of institutional economics are closely interrelated, 
that when taken together they do form a larger and more 
consistent pattern than when viewed separately, and that 
this larger pattern centers in their contribution to the col- 
lective use of social intelligence to make the economic 
system function more efficiently. The major points of this 
interrelated pattern are: the institutionalists’ concept of 
economics and the function of the economist, their views as 
related to scope and method, the importance of the evolu- 
tionary point of view and of the concept of relativity, their 
epistemological views, their concepts of human nature and 
psychology, their conception of society and the relationship 
between the individual and society, their conviction of the 
efficacy of the price system as an organizing mechanism, 
their views of the objectives of economic planning, and 
their insistence on the importance of social-economic plan- 
ning as an alternative to dictatorship. Each of these major 
concepts has been examined from the viewpoint of each of 
these economists to clarify their concept of economic plan- 
ning and to examine the elements in their thinking which 
led to that concept. 403 pages. $5.04. Mic 55-890 
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AN ECONOMIC ANALYSIS OF SELECTED FACTORS 
IN INDUSTRIAL PRICING TECHNIQUES 


(Publication No. 14,069) 


Billy Jean Hinton, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor H. L. McCracken 


Economic price theory has been criticized with relative 
consistency since the late 1920’s. Critics contend that 
price theory needs an orientation toward the practical 
pricing activities of the businessman. Even with the re- 
orientation of Neo-classical price analysis made by Pro- 
fessor Edward Chamberlin and Mrs. Joan Robinson, the 
attack upon price theory has continued. 

The purpose of this work has been to analyze the appli- 
cation of economic theory to business price practices. The 
problem is one of finding whether the economist is right or 
wrong, or whether there is only an element of divergence 
between economic and business concepts. 

The method of approach has been to present current 
price theory in a brief survey and to follow this with an 
analysis of certain business practices. One hundred busi- 
ness firms form the basis for the empirical data used. 

The sample covered such fields as the price-maker, fac- 
tors involved in price determination, price policy concepts, 
and cost-price relationships. 

These observations were derived from empirical data: 

1. Business experience is the most important training 
of most business price-makers. The primary factors con- 
sidered in pricing are competitive conditions, cost analy- 
sis, and a reasonable return. There is a tendency for the 
entrepreneur to use a price which will cover his “full 
cost.” Ninety percent of the business firms examined were 
interested in pricing to survive in the long run. Compe- 
tition is not too important to the manufacturer, and oligo- 
poly is apparently common among manufacturing firms. 

2. Businessmen think that stable prices are desirable. 
Many of the firms examined indicated that they would hold 
to basic prices and price policy even in times of depres- 
sion. The concept of a kinked demand curve was fairly 
well established by the results of this investigation to pro- 
vide a very reasonable explanation for rigid prices. 

3. Price leadership apparently is generally prevalent 
in manufacturing industry; however, it is difficult to find 
any particular firm that will admit to being a price leader. 

4. Businessmen consider taxes to be an important fac- 
tor in price-making, yet they are very reluctant to discuss 
how taxes influence their prices. 

9. Price discrimination is generally practiced by 
manufacturers; however, the average businessman denies 
that his practices are those which he would term as dis- 
criminatory. Businessmen consider price concessions to 
be a part of routine business operations. 

6. Manufacturers normally establish a level of output 
below that level which they consider to be capacity output. 
This indicates that manufacturers are impressed by long- 
run welfare considerations and that they compete in oligo- 
polistic markets. 

7. Sixty percent of the firms in this study were able to 
figure output and revenue to maximize profits; however, 
most of them made little attempt to equate marginal- 
revenue and marginal-cost knowingly. Large firms can 
establish output and revenue to maximize profits much 
better than medium and small firms. 





8. Conventional marginal price analysis is applicable to 
the production and price situations of manufacturing firms. 
Theory must be regarded as only a general application, 
however, in that it can be applied only in a broad and not in 
a precise sense. 

9. Many business firms find their control over price 
and output more limited than Chamberlin and Robinson sug- 
gest. Many producers are unaware of how many competi- 
tors they actually have. As a result they practice a con- 
servative type of pricing by following a price-leader. 

286 pages. $3.58. Mic 55-891 


A CLASSIFICATION OF MARKET STRUCTURES: 
THEORY AND EMPIRICAL IMPLICATIONS 


(Publication No. 12,989) 


Chia- chun Hung, Ph.D. 
University of Washington, 1955 


The development of market classification is traced 
from the classical dichotomy of free competition and mo- 
nopoly to Professor Chamberlin’s more comprehensive 
classification of pure competition, monopolistic compe- 
tition, pure and differentiated oligopoly (including duopoly), 
and pure monopoly. The justification of market classifi- 
cation is found in its hypothesized usefulness in associating 
business behavior and performance with various market 
structures, in determining the concentration of economic 
power in our economy, and in identifying certain “objec- 
tive” tests which measure sellers’ control over the buyers 
with market structures, thus moving a step nearer to the 
final goal of associating structure with performance. The 
various attempts to classify markets are grouped and re- 
viewed under three headings: classification according to 
common sense determinants of basic structures, accord- 
ing to performance, and according to various “objective” 
tests which measure the controls possessed by the sellers 
and which thus reflect the basic structures. It is believed 
that to date none of the classifications based on structure 
and performance have been carried out on a scientific 
basis, because the criteria for market structure have not 
been formulated in ways which were suitable for statisti- 
cal testing, while the classifications based on “objective” 
tests formerly available are not satisfactory because, 
among other defects, no adequate measure is provided for 
oligopolistic interdependence, and most of the “elastici- 
ties” and “coefficients” used for testing are not measura- 
ble when prices or quantities of other products also change. 
A new classification has been formulated which first 
groups products into separate industries by making use of 
the elasticity of substitution, and then analyzes the market 
relationship between members belonging to the same in- 
dustry. This concept may serve to clear the way for sta- 
tistical work in studying market structure and perform- 
ance. The test selected for sellers’ control of buyers is 
the own price-elasticity of demand, supplemented by elas- 
ticity of substitution or of price correlation when other 
prices change. The test for oligopolistic interdependence 
is the elasticity of price correlation, supplemented by the 
elasticity of quantity correlation, when products are homo- 
geneous or if prices do not change at all. Although no 
statistical application has been made, it is believed that 
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although the coefficients do not yield entirely unambiguous 
results in all cases, they provide a much improved system 
that can use much more of the Statistical data currently 
available or collected in the future than could earlier for- 
mulations. With proper handling of data and careful evalu- 
ation and interpretation of the findings, approximate esti- 
mates of the relevant elasticities can be obtained. 

135 pages. $1.69. Mic 55-892 


THE STRUCTURE OF CLERICAL WAGES: 
AN ANALYSIS OF THE STRUCTURE AND CHANGES IN 
CLERICAL SALARIES TAKEN FROM WAGE SURVEYS 
IN THE PHILADELPHIA AREA 1938 TO 1953 


(Publication No. 13,424) 


Joseph A. Raffaele, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. Waldo E, Fisher 


Studies of wage structures and the influences behind 
them have been oriented around industrial employees. It 
was concluded, therefore, that a study of the wages of 
clerical workers might make a contribution in wage eco- 
nomics by setting up the price paid to clerical labor asa 
unit of analysis. Accordingly, the purpose of the disser- 
tation was to study the characteristics of clerical salaries 
in a wage paying community and the influences behind 
them. The analysis relied in the main on data obtained 
from the Philadelpha Chamber of Commerce Surveys of 
Clerical and related occupations covering the Philadelphia 
area. 

Emphasis was placed on studying the structure and 
movement of the salary rates of key clerical occupations 
in the Philadelphia community from 1938 to 1953. Some 
questions raised were as follows: does a clerical salary 
structure exist and, if so, what are the changes that occur 
in it over a period of time? What are the factors that in- 
fluence its behavior? Are the influences and character- 
istics affecting the wages of production and clerical 
workers exactly alike or do differences exist? As far as 
could be determined, the study represented the first sys- 
tematic analysis of clerical salaries based on rates for 
specific jobs over an extended period of time. 





The dissertation includes the following chapters: Intro- 
duction, The Clerical Worker, Labor Markets and Wage 
Surveys, The Clerical Wage Structure in the Philadelphia 
Labor Market, The Clerical Salaries of a Fixed Sample of 
Firms, and Summary and Conclusions. Chapters IV and V 
are the substantive chapters. Included in them are five 
charts and 34 tables. In addition, the appendix contains a 
table listing the minimum, maximum and average salaries 
for key clerical jobs of 18 firms in the Philadelphia area 
for 1944 and 1953. 

The analysis showed a persistent tendency among cleri- 
cal jobs to establish and maintain a pattern of relationship 
during the sixteen-year period. The jobs ranged as fol- 
lows: messengers, file clerks, typists, typist clerks, tele- 
phone operators, bookkeeping machine operators, stenogra- 
phers, stenographer clerks, tabulating machine operators, 
payroll clerks, accounting clerks and secretaries. Gener- 
ally, the rates of jobs at the lower end of the structure rose 
faster than those at the top, but this did not disturb the 
relative positions of jobs in the structure. 

The annual earnings differential between manual 
workers and clerical workers has been eliminated. No in- 
crease in the real salaries of clerical workers occurred 
during the period. A significant shift, however, took place 
in the sex composition of the group. In effect, therefore, 
the stability of real clerical salaries is in part a measure 
of the increase of women among clerical workers. 

It was found that the dispersion of occupational clerical 
rates is significantly a manifestation of the type of industry 
and the size of firm. Knowing, therefore, the industry 
group and firm size, one can approximate with a consider- 
able degree of success the clerical salary level of a par- 
ticular firm. The industry groups, in order of salary level, 
were: wholesaling, utilities, manufacturing, retail, and 
banking and insurance. In addition, it was concluded that a 
weighted arithmetic mean, per company, of these industry 
groups would be the most adequate measurement of the 
spectrum of clerical rates to be found in the community. 

The study proposes additional research in the clerical 
field as follows: (1) an analysis of the so-called clerical 
shortage by a study of the factors affecting clerical demand 
and supply, (2) an investigation of the relation of clerical 
salaries to the characteristics and attitudes of the clerical 
workers found in the labor market, and (3) an intensive 
analysis of the success and failure of clerical organization 
and the relation of such activity to labor movement theory. 
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A STUDY OF SOME PHASES OF THE EDUCATION 
OF THE CHILDREN OF MIGRATORY FARM 
WORKERS IN THE MIDDLE STATES 


(Publication No. 14,569) 


George William Brooks, Ed.D. 
Indiana University, 1955 


The Problem 


The problem of this dissertation may be defined as a 
study of some phases of the education of the children of 
migratory farm workers in the Middle States; and it in- 
cludes suggestions regarding the improvement of the ad- 
ministration of their education. 


The Procedure 


The data concerning the sampling of school-age migra- 
tory children were obtained by personal interviews with the 
migratory farm families in several communities in Indiana, 
and from the school records of those children enrolled in 
one school. The data expressing the opinions of school su- 
perintendents in relation to the education of the migratory 


children, in the school districts of the permanent resi- 
dences of the migrant children, were obtained by using a 
questionnaire form. 


Major Findings 


The major findings may be summarized as follows: 

1. The median number of school age children per mi- 
gratory family interviewed was two. 

2. The median age of the school age children inter- 
viewed was 11 years. 

3. Over 90 per cent of the migratory children inter- 
viewed were born in Texas, and all of them were United 
States citizens. 

4. The median academic grade completed by the school 
age children interviewed was the first grade. 

0. None of the school age migrants interviewed was 
accelerated academically. 

6. The mode of the retardation of the school age mi- 
grants interviewed was two years. 

7. About three-fourths of the schools, in those dis- 
tricts that the migratory children interviewed considered 
as their permanent residences, were affected by with- 
drawal and late entrance of migratory children. 

8. The number of migratory children in the home 
schools was rising slightly. 

9. More than 40 per cent of the home schools did not 
provide any health examinations for the migratory children. 

10. Less than half of the home schools that had migra- 
tory children had cumulative records on the progress of 
the migratory children. 
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11. About half of the home schools that had migratory 
children did not provide any academic or vocational guid- 
ance for the migrants. 

12. A majority of the superintendents of the home 
schools that had migrant children favored Federal aid and 
interstate cooperation in educating the migratory children. 


Conclusions 


One must conclude from the data obtained in the study 
that migrant children are not receiving the amount of ed- 
ucation to which an American citizen is entitled. There- 
fore, either their home states, the states to which they 
migrate, or both have a basic responsibility in this matter. 
Either they should take the necessary action, or they to- 
gether with the Federal Government should act. Otherwise 
the Federal Government must recognize its responsibility 
to its citizens. 

218 pages. $2.73. Mic 55-894 


PUBLIC CRITICISM OF SECONDARY SCHOOL 
HISTORY TEACHING, 1930 THROUGH 1954 


(Publication No. 14,088) 


Richard Jay Brown, Ph.D. 
State University of Iowa, 1955 


Chairman: John Haefner 


It was the purpose of this study to descriptively analyze 
public criticism of secondary school history teaching in 
the United States from 1930 through 1954 as published in 
books and periodicals with nationwide circulation. The 
date 1930 was chosen because previous studies of public 
opinion and the teaching of history were conducted at ap- 
proximately that time. It was also believed that a study 
covering the chronological period from 1930 through 1954 
is sufficiently comprehensive to indicate the historical 
developments of current criticisms of secondary school 
history teaching. 

The study was directed toward the answering of sev- 
eral significant questions: 


1. What have been the major criticisms of secondary 
school history teaching over the past twenty-five years? 


2. Have criticisms of secondary school history teaching 
remained relatively constant during the period covered by 
this study, or have they changed in nature as the social, 
economic, and political conditions in the United States 
changed ? 


3. Has public criticism reflected a misunderstanding of 
the objectives, content, and methods of secondary school 
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history courses, or are they indicative of basic differences 
of opinion concerning these factors ? 


4. Is it possible to detect any patterns in the criticism of 
secondary school history teaching? Have certain specific 
criticisms tended to emanate from particular groups? Do 
criticisms represent dissatisfactions from a few sources 

or do they stem from widespread public discontent? 


The Reader’s Guide to Periodical Literature, Education 
in Lay Magazines, published quarterly by the National Ed- 
ucation Association, the Cumulative Book Index, and the 
New York Times, were used to help discover the sources 
of criticisms. In addition to periodicals and books of gen- 
eral circulation, four publications affiliated with patriotic, 
labor, and business organizations were surveyed. 

There were numerous statements of dissatisfaction with 
high school history teaching published in books and period- 
icals from 1930 through 1954. Some appeared often enough 
over a period of several years to warrant the assumption 
that they were not transitory in nature. The most persist- 
ent criticisms of history teaching appeared in publications 
affiliated with national patriotic organizations. 

Much criticism was directed toward teaching materials, 
primarily textbooks. During the last few years, materials 
published by the United Nations and its specialized agencies 
have been the focal point of the criticisms. Prior to 1950, 
the preponderance of published discontent was centered on 
textbooks written by authors who were often referred to as 
the “Frontier Thinkers” and “Reconstructionists.” The 
belief that the content of teaching materials and courses of 
study “listed to the left” was widespread. 

There were numerous criticisms that the development 
of patriotism through history teaching was hampered by 
the frequent debunking of national heroes and traditionally 
accepted institutions. 

It was said that history teaching materials often did not 
adequately or sufficiently present the contributions of spe- 
cific groups to the development of our heritage. These 
criticisms were limited primarily to publications affiliated 
with national organizational groups. 

The term “social studies” was frequently construed to 
imply trends in history teaching that were considered un- 
desirable. To many writers the term connoted courses in 
“diluted” history, and the indoctrination of socialistic ideas. 

The study does not provide evidence to invalidate the 
conclusions of other studies that the “temper of the times” 
affects the nature of the educational problems which are 
considered to be noteworthy. The greatest stimulant to 
criticisms of history teaching during the period covered by 
this study was the publication of the results of the New 
York Times survey on April 4, 1943. 
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THE ADMINISTRATIVE ORGANIZATION OF THE 
CURRICULUM IN MIDWESTERN HIGH SCHOOLS 


(Publication No. 14,098) 


Dean A. Crawford, Ph.D. 
State University of Iowa, 1955 


Chairman: L.A. Van Dyke 


Purpose 





The purpose of this study was to provide information 
concerning the current utilization of certain types of or- 
ganization and administrative practices related to the cur- 
riculum of midwestern high schools. 


Procedure 





Four hundred and ninety questionnaires were sent to 
selected public high school administrators in the states of 
Illinois, Iowa, Minnesota, Missouri, and Wisconsin. Re- 
plies were received from 280 schools. Thirty schools 
were selected for visitation for the purpose of spot-check- 
ing accuracy of responses and gathering more detailed in- 
formation about typical and unique practices. 


Conclusions 





The findings of this study compared to those of earlier 
studies and to the professional literature, lead to the fol- 
lowing conclusions, subject to the limitations of the study: 


1. The trend away from the combination curriculum and 
toward the constants-with-variables organization has 
continued to the point that nearly three-fourths of the 
schools participating in this study reported the latter. 
This was true in all states with the exception of Iowa. 
The constants-with-variables plan was most commonly 
reported in smaller high schools. 


Within the combination curriculum, the number of sep- 
arate curriculums offered has stabilized. Only the fol- 
lowing six were listed in more than 5 per cent of these 
schools: College Preparatory, General, Commercial, 
Homemaking, Industrial Arts, Agriculture. Of these, 
the most common has become the College Preparatory, 
rather than the General or Commercial curriculums as 
before. 


There is a tremendous gap between theory and practice 
regarding the internal organization of the program of 
studies. Although few writers advocate the traditional 
subject curriculum, nearly all high schools in this 
study reported its use. 


. Graduation requirements have changed very little in 
the past thirty years. The most common ones are: 
English, three years; social studies, two years; science, 
one year; mathematics, one year; physical education, 
four years. 


There has been a slight shift in the direction of fewer 
class periods in the school day; six periods being the 
most common figure reported. Greater provision is 
now being made for student activities in the daily sched- 
ule, student guidance and teacher-planning periods. 


6. The traditional study hall is very much in evidence in 
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spite of widespread dissatisfaction with it. In addition, 
most administrators reported that they insist that 
their teachers use some Class time for study. 


The trend toward a longer school year continues but 
further extension is moving very slowly at the present 
time. Schools tend to conform closely to the recom- 
mendations of their respective states, the modes being: 
Illinois, 185 days; Iowa, Missouri, and Wisconsin, 180 
days; Minnesota, 170 days. 


The use of the following administrative provisions for 
curriculum enrichment is relatively small: corre- 
spondence courses, alternate-year courses, students 
attending a class in a nearby school, teachers dividing 
their responsibilities among more than one high 
school. 


The policy of acceleration for able students has be- 
come less popular. The following provisions for indi- 
vidual differences were more frequently found than 
assumed by most writers: remedial classes, ability 
grouping, special subjects for able or slow pupils. 
However, their use still falls far short of what is rec- 
ommended by professional groups. 


Most schools, especially the larger ones, utilize one 
or more of the following methods of assisting students 
in planning: specific courses, homerooms, pupil hand- 
books, orientation meetings, career days, formal pro- 
vision for guidance and counseling services. 


Relatively little effective work is being done toward 
developing a well-articulated curriculum. This was 
especially true of the small high schools in this study. 
Of the schools reporting, Wisconsin schools had the 
best record in this respect and Missouri schools the 
poorest. 264 pages. $3.30. Mic 55-896 


THE EFFECT OF READING INSTRUCTION UPON 
ACHIEVEMENT IN SEVENTH-GRADE ARITHMETIC 


(Publication No. 14,572) 


John Foster Curry, Ed.D. 
Indiana University, 1955 


Chairman: Philip Peak 


This controlled experimental study was conducted at 
Western Hills High School, Cincinnati, Ohio, during the 
second semester 1954-55. The subjects were 132 seventh- 
grade arithmetic students enrolled in classes taught by the 
writer. 

The experimental and control groups were of approxi- 
mately the same size and ability. These groups were com- 
pared on the basis of Intelligence Quotient, scores on the 
“Traxler Silent Reading Test, Form 1,” and on the “Arith- 
metic Test (Fundamentals and Reasoning), Form A.” 

The mean was found from ungrouped data, and the 
standard deviation determined by a formula for origin at 
zero and measures in score units. The null hypothesis was 
set up for each group on each division of the tests. The “t” 
value was computed, and by reference to a table of area of 
the normal curve the level of significance was determined. 





It was decided to use the 5 per cent level of significance. 
No statistically significant differences were observed at 
the start of the study. 

Both groups covered the same material in the mathe- 
matics textbook, and in addition the experimental group 
devoted approximately 20 minutes each Wednesday and 
Friday to reading in the Gates-Peardon Practice Exercises 
in Reading. Approximately three minutes each day were 
spent in study of mathematical words, definitions, and for- 
mulas which were duplicated and given to the students in 
the experimental group. 

At the close of the study both groups were given Form 
B of the “Arithmetic Test” and Form 2 of the “Traxler 
Silent Reading Test.” No statistically significant differ- 
ences in the means were observed. The experimental 
group made considerably more gain than did the control — 
group. 

As a further check on the effect of reading instruction 
upon arithmetic achievement, the means of the top 27 per 
cent of each group on the arithmetic test were compared. 
There was no significant difference in the means at the 
start of the study. The experimental group made consid- 
erably more gain than did the control group, but there was 
no statistically significant difference between the means 
on the final form of the arithmetic test. 

The means of the lowest 27 per cent of each group were 
compared in a similar manner. No significant differences 
in the means were observed. The reading instruction did 
not seem to have either helped nor hindered the poorest 
arithmetic achievers since both groups made the same 
amount of growth. 

The conclusions may be summarized as follows: 





1. The reading instruction provided for the experimen- 
tal group proved beneficial but did not bring about a 
sufficient increase in arithmetic achievement to be 
Significant at the 5 per cent level. 


The best arithmetic achievers benefited most from 
the reading instruction, but the difference in the 
means on the arithmetic test was not significant at 
the 5 per cent level. 


The poorest arithmetic achievers of the experimen- 
tal group did not surpass the control group; how- 
ever, the poorest arithmetic achievers of the exper- 
imental group did make greater gains in computa- 
tion, problem analysis, and problems. The poorest 
achievers neither gained nor lost in arithmetic a- 
chievement as a result of the time spent in reading 
instruction. 


The experimental group made greater gains in read- 
ing than did the control group. There was, however, 
no significant difference between the means on the 
reading test at the conclusion of the study. 
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AN EVALUATIVE STUDY OF THE ADMINISTRATIVE 
ORGANIZATION FOR CURRICULUM DEVELOPMENT 
IN THE PUBLIC SCHOOLS OF BATTLE CREEK, 
MIC HIGAN 


(Publication No. 12,683) 


Edgar Scott Farley, Ed.D. 
The University of Nebraska Teachers College 


Adviser: J. Gaylen Saylor 


The Purpose and Procedure of the Study 





The purpose of the study was to evaluate the adminis- 
trative organization for curriculum development in the 
Battle Creek schools in the period between 1948 and 1954 
with the intent of making proposals for improvement of the 
organization. The motivation of the study was the fact that 
the administration of one superintendant, largely respon- 
sible for the development of the administrative organiza- 
tion considered in the study, had ended and the administra- 
tion of the new superintendent was in its first weeks. This 
made the study timely and appropriate. 

The first step was to establish criteria by means of 
which the administrative organization for curriculum de- 
velopment could be evaluated. This was done by drawing 
commonly accepted principles of administration for cur- 
riculum development from the literature. These criteria 
were submitted in an opinionaire to a panel of fourteen au- 
thorities in the field of curriculum development. Those 
principles which a consensus of the panel considered to be 
important were accepted as the criteria for the study. 

A questionnaire was constructed and sent to all certif- 
icated personnel of the Battle Creek Public Schools. Those 
receiving the questionnaire were asked to indicate their 
belief concerning the acceptance of the criteria in the ad- 
ministrative organization for curriculum development in 
the Battle Creek schools. 

Other sources of information included bulletins pre- 
pared by personnel of the schools during the period stud- 
ied, records of curriculum development activities, inter- 
views with school personnel, and statements from the min- 
utes of the Board of Education. 


The Results of the Study 





The study reveals that, in general, the administrative 
organization for curriculum development in the Battle 
Creek schools is meeting satisfactorily the requirements 
of the criteria or is making progress toward meeting the 
requirements. However, weaknesses were found and the 
following recommendations for improvement were made: 


1. Recommendations concerning consultative services. 


(a) Study should be made of the services offered by 
the resource people of the Division of Instruction 
and of the need for additional services to school 
faculties. The need for the study seems most 
pressing in connection with the secondary schools. 


(b) Within the limits of the financial ability of the 
school district, additional consultants should be 
provided to make better services available. 


2. Recommendations concerning in-service education. 





(a) Study is needed to determine the type of in-ser- 
vice education which will improve the profes- 
sional leadership of principals. 


(b) More attention needs to be given to in-service 
education organized around problems of concern 
to secondary school teachers. 


Study should be instituted to determine the most 
appropriate in-service education program for 
teachers new to Battle Creek. 


Study should be made to discover more efficient 
ways of identifying the concerns of teachers as 

a factor in organizing better programs of study 
for the in-service education program. 


Care should be exercised to make certain that 

the majority of in-service education groups be 
organized to study problems of concern to Bat- 
tle Creek teachers and that these problems be 

practical rather than theoretical. 


. Other recommendations. 


(a) Study should be instituted to determine ways of 
involving lay leaders in discussion and study of 
the school curriculum on a constructive basis. 


(b) Study should be made of ways of bringing about 
the increased participation of children and youth 
in curriculum development. 


(c) Reorganization of the Council on Instruction 
should be effected to make possible the wider 
participation of school personnel in the curri- 


culum development program. 
234 pages. $2.93. Mic 55-898 


AN EVALUATION OF CLOSED CIRCUIT TELEVISION 
FOR INTERCEPTOR PILOT TRAINING 


(Publication No. 14,575) 


Joseph Henry Frank, Ed.D. 
Indiana University, 1955 


Problem: Would televised weather information be re- 
tained better than information received by the “squawk 
box” system presently used in training at Tyndall Air 
Force Base, Florida? It is hypothesized that televised 
weather information which transmits a meaningful visual 
presentation of weather conditions will be retained for op- 
erational use under flight conditions more effectively than 
when this same information is received by audio means 
alone. A sub-hypothesis is that actual use of televised 
current weather information in an operational and training 
situation will reveal superiority over audio transmission 
alone in the attitudes and opinions of the recipient inter- 
ceptor pilots. Previous studies ascertained the optimum 
type of electronic equipment for use under the conditions 
of the subject study. There was a deficiency of evidence 
that assures the superior understanding and retention of 
televised knowledge in an operational and training situa- 
tion. It was to fill this void that this study was directed 
by Headquarters, USAF, under the auspices of the Air 
Training Command. 
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Procedure: (1) A controlled method of experimentation 
in an actual training situation was used to obtain data. 
Identical weather information was transmitted to intercep- 
tor students by the “squawk box” (control) and the televi- 
sion (experimental) method. Limited available student 
samples required multiple tests per individual. Six sets of 
synthetic weather briefings, weather charts, and tests were 
developed. Samples were selected at random during peri- 
ods within the regular training schedule. After each trans- 
mission of synthetic briefings by the control (audio alone) 
or experimental (televised charts) method, tests were ad- 
ministered to students in three types of trainers: T-33 
(air-borne), Link (ground), and F-86D Simulator (ground). 
Necessarily short tests consisted of four multiple choice 
questions and one problem situation. (2) At all times dur- 
ing flight operations, when controlled testing was not taking 
place, actual weather information was televised to flight 
personnel prior to regular training flights. An opinionnaire 
was used to evaluate this phase of the study. 

Results: Unavoidable extraneous variables concomitant 
with experimental procedures within an unalterable on- 
going training situation revealed themselves as: unequal 
time spacing between tests, inconsistent sequence of test- 
ing situations (trainers), and inconsistent sequence of ad- 
ministering the control or experimental medium of receiv- 
ing weather information. A more rigorously controlled 
sampling would have required altering student schedules 
(thus invalidating the study on an important criterion of the 
original problem, i.e., evaluation of TV within an actual 
training situation) and would have further reduced the num- 
ber of available random samples. Analysis of variance 
was used to compare responses from first and second tests. 
The differences were established as insignificantly influ- 
ential. Analysis of variance determined that differences 
between responses obtained in the three testing situations 
were negligible for both members of the independent var- 
iable. Therefore, the ensuing treatments ignored the sit- 
uational testing variable. Test forms were also pooled 
after one of the six sets of tests was eliminated from con- 
sideration, since it was shown to have significant aberra- 
tional behavior. A t-test between the means of the first 
scores of control and experimental subjects was significant 
on the .01 level of confidence in favor of the experimental 
method. Analysis of the problem situation questions on the 
independent variable by chi square analysis was significant 
on the .01 level of confidence in favor of TV. Responses 
from the opinionnaire showed a preponderance of attitude 
among flight personnel in favor of televised weather in- 
formation as against the usual “squawk box” system. From 
the foregoing results it is concluded that weather informa- 
tion gained by televised briefings is retained better than 
information obtained by the “squawk box” system presently 
in use at Tyndall Air Force Base, Florida. 
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A DETERMINATION AND APPRAISAL OF THE 
CONTENT OF FRESHMAN GENERAL MATHEMATICS 
COURSES IN SELECTED COLLEGES AND 
UNIVERSITIES 


(Publication No. 14,066) 


Zachary Taylor Gallion, Ph.D. 
Louisiana State University, 1955 


Supervisor: W.A. Lawrence 


The Problem: Purposes of this study are todetermine the 





content of general mathematics courses in the freshman 
programs of selected colleges and universities and to ob- 
tain an evaluation of this content from leaders in the field 
of general mathematics. Results of this evaluation are 
used to formulate a syllabus for use in freshman general 
mathematics courses. Certain curricular phases of a gen- 
eral mathematics program, which are closely related to 
topical content, are presented to depict a national pattern 
of uniformity which currently exists in two hundred se- 
lected colleges and universities in the United States. 


Procedure: Titles and descriptions of freshman mathe- 








matics courses listed in the catalogues of institutions which 
were on file in the Hill Memorial Library and the Regis- 
trar’s Office, Louisiana State University, were examined. 
If the course indicated a deviation from the traditional se- 
quence of algebra and trigonometry, the head of the math- 
ematics department of that institution was senta question- 
naire. Of the 482 institutions represented by the cata- 
logues examined, 273 indicated the offering of general 
mathematics in the freshman program. Forty-eight Land- 
Grant institutions were also included in this survey. 

Two hundred questionnaires were accepted as pertinent 
to this investigation and were analyzed to show trends and 
patterns of uniformity existing in these institutions. Titles 
of the courses and textbooks, student personnel in the 
classes, academic credit for the courses, reasons for 
placement in the curriculum, dates of organization, trends 
in organization and subjective appraisals by the heads of 
the departments were indicated to depict the freshman 
general mathematics program currently existing in these 
institutions. 

The seventeen textbooks, each of which was listed by 
two or more institutions, were analyzed according to the 
percentage of pages devoted to the various topics in math- 
ematics. These topics fell into seventy categories. The 
heads of the mathematics departments, by means of the 
original questionnaire, selected thirty-five leaders in the 
field of general mathematics to evaluate this content. The 
seventy topics compiled from the examination of seventeen 
textbooks were organized in the form of a questionnaire to 
assure an objective evaluation. 

Each member of the appraisal group was sent an ap- 
praisal questionnaire and requested to evaluate the com- 
piled list of seventy topics as to their worth for inclusion 
in a course in freshman general mathematics. The results 
of this appraisal were used to formulate a syllabus for a 
general mathematics course. This syllabus consisted of 
the thirty-nine topics judged by the appraisal group to be 
of most value for the content of a freshman general math- 
ematics course. 
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Results: From the findings obtained in this study the fol- 
lowing conclusions were reached: 

(1) There is intense dissatisfaction with the traditional 
courses of algebra and trigonometry for the general stu- 
dent. 

(2) There is a definite trend away from mathematics, 
conceived as a fusion of the traditional topics of mathe- 
matics, toward mathematics, designed as a part of one’s 
general education. 

(3) There is a marked trend toward the organization of 
general mathematics courses since 1948. 

(4) The typical pattern is the offering of a two-semester 
course, granting three hours for each course. 

(5) From the compiled list of topics, 54.3 per cent of 
the total pages was devoted to the traditional subjects. 

(6) If the same proportionate emphasis was placed on 
the thirty-nine topics in the syllabus as in the currently 
used textbooks, the syllabus would place major emphasis 
on traditional topics. 

(7) A valid method of selecting material for a general 
mathematics course is to determine the material presently 
taught, organize it for evaluation by leaders in the field of 
general mathematics, and use this evaluation as a single 


criterion to formulate a syllabus. 
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CRAFT CERAMICS IN AMERICAN INDUSTRY 
PERTINENT TO INDUSTRIAL ARTS INSTRUCTION: 
A STUDY OF GLASS, ENAMEL AND CLAY USED 

IN CRAFT CERAMICS, FOR THE IMPROVEMENT OF 
INSTRUCTION AND THE BROADENING OF PROGRAM 
OFFERINGS IN INDUSTRIAL ARTS EDUCATION 


(Publication No. 14,312) 


Charles Stanton Giles, Ed.D. 
The University of Florida, 1955 


The production of craft ceramic objects has been a vital 
part of the culture of nearly all human societies which have 
been discovered. In our modern American society the tech- 
niques of the handcraft potter have been expanded and 
adapted to mass production of useful and beautiful objects 
in clay, glass, and other ceramic media. 

This study has attempted to indicate the direction in 
which the ceramic industry is heading. To do this the 
writer has visited leading ceramic industrial plants and 
observed their operations. These observations have been 
described and illustrated with sketches drawn during these 
plant visitations and with colored plates of outstanding ce- 
ramic art objects. The meaning and importance of these 
factors are considered as they influence the general edu- 
cational aspects of industrial arts teaching programs. 

Particular attention is paid to (1) methods of instruc- 
tion used in the training programs of the ceramic industry, 
(2) new industrial machinery and techniques which might be 
used effectively in industrial arts instruction in the schools, 
(3) new ceramic media which might be useful in craft ce- 
ramic instructional programs, and (4) stepwise illustra- 
tions of ceramic techniques mutually acceptable to teach- 
ers, students and laymen. 

As a result of this study several recommendations are 
made: 





1. The study of ceramics should be offered as a sepa- 
rate subject in the industrial arts program rather than as 
a section of the handcrafts program. 

2. Since industrial methods vary, the instructor should 
determine which techniques can be used most effectively 
in his own laboratory. 

3. Industrial arts students should be given more time 
to experiment with ceramic materials. 

4. Ceramic activities in the various colleges should be 
coordinated to use more effectively the teaching staffs, 
equipment and research facilities. 

9. Industrial arts teachers should make plant visita- 
tions to keep up with current industrial trends. 

6. Students from areas other than industrial arts 
should be encouraged to take ceramic laboratory courses 
for their professional as well as recreational values. 

7. Adult education courses in ceramics should be in- 
stituted as community projects. 

8. Additional studies should be made in the ceramic 
field to enable instructional methods to keep up-to-date 
with industrial methods. 

9. Aceramic instructional center should be organized 
on the college or university level where students working 
with ceramic materials from any aspect can solve prob- 
lems of an advanced technical nature. 

303 pages. $3.79. Mic 55-901 


DEVELOPMENTAL TASKS OF PROSPECTIVE 
AND PRESENT FARMERS IN A SELECTED 
ILLINOIS COMMUNITY 


(Publication No. 13,493) 


Paul Edwin Hemp, Ed.D. 
University of Illinois, 1955 


The purposes of this study were: (1) to determine 
whether twelve postulated tasks had been developmental 
tasks of a group of prospective and present farmers ina 
selected Illinois community; (2) to determine when these 
farmers had begun the performance of these tasks; (3) to 
determine when community leaders thought these tasks 
should be assumed; and (4) to seek the judgment of a group 
of capable and experienced teachers as to times during a 
lifetime in which instruction related to these tasks should 
be started. 

The twelve postulated tasks were: 

. Achieving emotional and financial independence. 

. Assuming social and civic responsibilities. 

. Raising crops. 

. Raising livestock. 

. Becoming responsible for one’s health. 
Taking care of the soil and other resources. 
Starting a family and maintaining a favorable 

home environment. 
8. Getting started in farming. 
9. Marketing and purchasing wisely. 
10. Developing intellectually. 
11. Getting along with people. 
12. Adjusting to old age. 

A questionnaire was used which listed 117 activities, 
each of them related to one of the twelve tasks. 

The investigator, during personal interviews, asked 
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sixty-four high school boys, young farmers, adult farmers, 
and older farmers to indicate the ages at which they first 
assumed responsibility for these 117 activities. Twenty- 
five Illinois teachers of vocational agriculture were asked 
to indicate the ages at which each of the 117 activities 


could be most efficiently learned by most farmers. 


Eleven 


community leaders who influenced farmers were asked to 
indicate the age at which most farmers were expected to 
assume responsibility for each of the 117 activities. 

The major findings of this study are as follows: 


1. 


Sixty-eight percent of the activities in which a ma- 
jority of the farmers had engaged were first under- 
taken at the young farmer level. 


The first year of farming was the year in which the 
farmers studied had assumed the most new respon- 
sibilities. 

The high school boys and young farmers studied had 
assumed more of the 117 responsibilities than the 
adult farmers and older farmers had assumed dur- 
ing comparable periods of their lives. 


Most of the new responsibilities assumed by the 
adult farmers and older farmers in the study were 
responsibilities related to innovations in farming. 


Tasks confronting each group were: 


High school: 
a. Achieving emotional and financial independ- 
ence. 
Assuming social and civic responsibilities. 
Raising crops. 
. Raising livestock. 
e. Becoming responsible for one’s health. 


Young Farmers: 
a. Taking care of the soil and other resources. 
b. Starting a family and maintaining a favorable 
home environment, 
c. Getting started in farming. 
d. Marketing and purchasing wisely. 
e. Developing intellectually. 
f. Getting along with people. 


Older farmers: 
a. Learning to adjust to old age. 


Eighty-nine of the 117 activities included in the 
questionnaire were activities which a majority of 
the community leaders interviewed agreed should 
be undertaken by most farmers in this community. 


. A majority of the community leaders believed that 


90 percent of the eighty-nine necessary activities 
should be first undertaken at the young farmer level. 


. A majority of the cooperating teachers reported that 


most high school farm boys are willing and able to 
learn something about 36 percent of the activities. 


. A majority of the cooperating teachers reported that 


most young farmers are willing and able to learn 
something about 61 percent of the activities. 


. All three groups studied -- farmers, community 


leaders, and teachers -- agreed that the young 
farmer level is the level at which the greatest num- 
ber of responsibilities can be assumed for the first 
time. 





Additional activities should have been used in conjunc- 
tion with the following tasks: (1) marketing and purchas- 
ing wisely, (2) developing intellectually, (3) taking care of 
one’s health and the health of one’s family, and (4) getting 
along with people. 147 pages. $1.84. Mic 55-902 


DISSERTATIONS IN THE SOCIAL SCIENCES 
BY INDIAN DOCTORAL SCHOLARS, 1933-1953 


(Publication No. 12,598) 


Jagan Nath Kaul, Ph.D. 
University of Michigan, 1955 


This study purports to test the hypothesis that although 
Indian doctoral scholars have engaged in an increasing 
number of research activities in a wide variety of fields 
over the past twenty years, their contribution to knowledge 
or advancement of research methodology has been neither 
original nor creative. 

Sixty-one dissertations in the social sciences by Indian 
scholars were identified after a careful perusal of the 
twenty volumes (1933-53) of the Catalog of Doctoral Dis- 
sertations. i 

On the basis of authoritative critiques of the methodol- 
ogy of the social sciences, the work of previous investiga- 
tors, and the judgment of leaders in graduate research, 
creativity in doctoral research is defined operationally in 
terms of the following criteria: (a) Is there an attempt to 
state and justify the distinctiveness, ramifications, and 
the importance of the problem in relation to the fundamen- 
tal issues in the theory and practice of the social sciences ? 
(b) Is there a justification of the procedures involved, the 
relevancy of data, adequacy of sampling, the rationale of 
assumptions and generalizations, and of the hypothesis if 
one is tested? (c) Does the study result in generalizations, 
interpretations, identification of relationships, and advance- 
ment of refinement of research tools? 

The general plan for the evaluation of dissertations is 
based on two simultaneous operations: (a) a determination 
of demonstrated awareness of the applied criteria; a utili- 
zation of a system of checks and cross checks by a process 
of internal criticism of the dissertations, e.g., a compari- 
son of the implications of a statement of procedure and the 
adequacy of justification provided to support the statement. 

The results of the present study confirm the hypothesis 
by indicating that: 

(1) The interests of Indian doctoral scholars, as re- 
vealed by their research problems and procedures, have 
markedly expanded over the years. 

(2) Only 15 of the 61 dissertations, i.e., 24.5 per cent, 
have established justified claims to creative research, 
whereas the remaining 46 dissertations, i.e., 75.5 per cent, 
have only partially or inadquately justified a claim to sci- 
entific research, let alone creative research. 

(3) The dissertations in education (about half of which 
are for the Ed.D. degree) and, to a lesser extent, in eco- 
nomics have tipped the balance heavily against the crea- 
tiveness of research by Indian scholars; dissertations in 
psychology, on the other hand, are responsible for 40 per 
cent of the creative studies although they constitute only 
11.5 per cent of the total. 

(4) The preponderance of various kinds of plans and 
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proposals in education, economics, journalism, and soci- 
ology and the paucity of inductive and instrumental methods 
of research have diminished the chance of Indian scholars 
to make creative contributions. 

(5) In general, the non-creative studies have failed in 
(a) reducing their problems to an isolable and researcha- 
ble point, (b) attempting a critical evaluation of the related 
literature, (c) stating and justifying their methods of re- 
search or instruments of measurement, and (d) securing 
sufficient and relevant data and adequate sampling. 

The results of the present study do not warrant any de- 
duction to the effect that the incidence of creative research 
is particularly high or low in the social science disserta- 
tions of Indian scholars. The thesis advanced here must 
be interpreted in the light of the following considerations: 
(1) the findings of the present investigation are in the na- 
ture of a raw score in that no comparative evaluation of 
other samples of dissertations was undertaken and (2) a- 
part from individual and group differences, creativity in 
doctoral research is a function of many variables, e.g., the 
theoretical level of a particular social science, the aims 
and objectives of a graduate school with respect to the cal- 
ibre of doctoral research, and the general ethos and orien- 
tation of the graduate schools and their various depart- 
ments. 413 pages. $5.16. Mic 55-903 


A STUDY IN THE MEASUREMENT 
OF SPELLING 


(Publication No. 14,128) 


Russell Winslow McCreight, Ph.D. 
State University of Iowa, 1955 


Chairman: Herbert F. Spitzer 


The first part of this study evaluated two relatively new 
types of multiple choice self-administering spelling test 
techniques. The second part was concerned with determin- 
ing the relationship between children’s ability to use pho- 
netics and their ability to spell. 

For the first part of the study, complete sets of the 
multiple choice and list dictation tests were obtained for 
998 children in the fourth grade, 964 in the fifth grade 
and 960 in the sixth grade. 

In one type of the multiple choice tests each test item 
contained four different spelling words and the word “none”. 
The pupils were instructed to mark the correctly spelled 
word and if none of the words were spelled correctly, they 
were to mark the word “none”. In the other type of multi- 
ple choice test, each test item contained four different 
spelling words and the word “all.” On this test, the pupils 
were instructed to mark the misspelled word. If all of the 
words in the test item were spelled correctly, the word 
“all” was to be marked. 

In evaluating the two multiple choice tests, the effect 
of the following factors on the test scores was also consid- 
ered: (1) the use of a phrase to identify the words, (2) the 
physical arrangement of the choices within a test item and 
(3) the varying difficulty of the “foils” used in a test item. 
To secure these data, four forms of each type of the mul- 
tiple choice tests were constructed. Each child took the 
list dictation test and every eighth child took the same 





form of the multiple choice tests. These tests were ad- 
ministered by the regular classroom teachers. 

To determine the relationship between phonetic ability 
and the ability to spell, the results on a phonetic “nonsense” 
word test were compared with those obtained on a list dic- 
tation test. Complete sets of tests were obtained for 187 
fourth grade pupils, 162 for the fifth and 163 for the sixth 
grade. To eliminate teacher variation in pronouncing 
sounds, both of these tests were recorded and given to the 
children by a tape recorder. The test scores obtained on 
the list dictation test given by the tape recorder were com- 
pared with those obtained when the test was given by the 
classroom teachers. 

To evaluate the two multiple choice tests, statistical 
treatment of the test results included the computation of 
the mean scores, standard deviations, coefficients of reli- 
ability for the dictation test and for certain forms of the 
multiple choice tests, and the coefficients of correlation 
between the multiple choice test forms and the dictation 
test. Statistical treatment of the test results obtained on 
the second part of the study included the computation of 
the mean scores, standard deviations and coefficients of 
correlation between the phonetic test and the list dictation 
spelling test. 

Within the limitations of this study, the following rec- 
ommendations were made: 


1. A multiple choice spelling test in which pupils find 
the misspelled word in a group of four different 
spelling words of the same difficulty, provides an 
adequate means of measuring spelling ability ina 
self-administering spelling test. 


. Phrases or sentences to identify words in multiple 
choice spelling test items of the type used in this 
study are not recommended. 


. Speliing test items should be selected at the same 
grade level for which the tests are intended. 
324 pages. $4.05. Mic 55-904 


A STUDY OF PUBLIC SCHOOL TEACHERS IN 
THEIR FIRST YEAR OF TEACHING 


(Publication No. 14,130) 


Caryl Alfred Middleton, Ph.D. 
State University of Iowa, 1955 


Chairman: Herbert F., Spitzer 


The purpose of this study was to evaluate, on the basis 
of graduates’ opinions, the student-teaching programs of 
Iowa public and private junior colleges offering two-year 
elementary teacher-education curricula. Subjects were 
189 women, beginning teachers graduated from two-year 
curricula in June, 1954: 156 from junior colleges, a com- 
parison group of 33 from Iowa State Teachers College. 

Data were derived from three sources: (1) The “Eval- 
uation of Student-Teaching Experiences, “fifty-five selected 
laboratory experiences, the respondent to give weighted 
ratings as to degree of provision by the graduating college 
and value to her as a beginning teacher; (2) The “Teachers’ 
Questionnaire,” requesting personal and academic back- 
ground information, information about the whole 
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student-teaching experience, and evaluation of items check- 
ing on consistency of ratings given in the “Evaluation;” and 
(3) The Minnesota Teacher Attitude Inventory, scores on 
which were used as indication of success and satisfaction 
in in-service teaching. 

The principal findings were: 





1. Very little or no provision was made by junior col- 
leges in the areas of directed student-teaching ex- 
perience pertaining to (a) Teaching in all subject 
areas at a given grade level; (b) opportunities for 
developing good pupil-teacher relationships, both 
class and extra-class; and (c) developing skill in 
extra-class interpersonal relationships with other 
teachers and parents. 


. Despite limited experience in student teaching, the 
junior college graduates considered all experiences 
in the selected list to have been valuable in their 
present positions. 


Least effective teaching in the in-service position 
was Claimed in those areas in which graduates had 
had as students little or no teaching experience. 


. Science, social studies, arithmetic, and reading 
caused beginning teachers most difficulty in in-ser- 
vice teaching. 


Under the conditions of the study, about 40 per cent 
of the junior college respondents made Inventory 
scores indicative of success and satisfaction with 
teaching. 


Sixty-five per cent plan to take further college work 
toward the Bachelor’s degree, after which they will 
continue teaching in Iowa. 





Tne median enrollment of elementary school systems 
in which these teachers are employed is 263. 


There was a Statistically significant difference be- 
tween mean Inventory scores of graduates of private 
and public junior colleges in favor of the latter. This 
statement is based on returns received. 





On the basis of the findings, the. following recommenda- 
tions were offered for improvement of the two-year teacher 
education curricula of Iowa junior colleges: (1) There is 
need for greater emphasis on student-teaching experiences 
in all the subject areas at a particular grade level, depend- 
ing upon the level at which the student will probably teach 
in her first in-service position; (2) More opportunities are 
needed for responsible student teaching for longer periods 
of time, the student teacher in complete charge of the class; 
(3) A longer daily student-teaching period is needed for 
opportunities to develop extra-class relationships between 
student teachers and children and between student teachers 
and other members of the building staff; (4) An attempt 
should be made by junior college authorities to secure for 
student teachers in cooperating elementary schools the 
same personal and professional rights and privileges a- 
vailable to members of the regular staff; (5) There is a 
need for greater care in the choice of cooperating public- 
school teachers to whom student teachers are assigned for 
student-teaching; (6) More junior colleges should institute 
organized follow-up programs by which their graduates 
teaching in the surrounding areas may receive from com- 
petent staff members help needed during the early months 


of beginning teaching. 


176 pages. $2.20. Mic 55-905 





AN INQUIRY INTO FACTORS THAT INFLUENCED 
BEGINNING FRESHMEN TO SELECT THE 
UNIVERSITY OF MISSOURI 


(Publication No. 14,614) 


Hilbert Eugene Mueller,: Ed.D. 
University of Missouri, 1955 


Supervisor: John Rufi 


Purpose: The major purpose was to determine some 
of the causal factors that apparently influenced beginning 
freshmen to select the University of Missouri, and to de- 
termine to what extent the influence of some factors varied 
according to certain characteristics of this group. 

Method of Research: An information blank was formu- 
lated and distributed to those beginning freshmen without 
any college credit or less than 24 hours credit, as deter- 
mined by the Admissions Office, who were enrolled in the 
University of Missouri as of January 21, 1955. Of the 
1,840 beginning freshmen who had been enrolled in the Uni- 
versity of Missouri 1,671 were considered eligible as re- 
spondents defined within the limits of this study. Of the 
eligible respondents, 1,537 or 91.9 percent of the returns 
were usable. 

Information as to age, sex, veteran status, resident 
status, college or division, and size of Missouri high school 
attended was obtained from the IBM statistical card of each 
student. Grade-point averages were computed from official 
University records. Ali information listed above including 
information blank responses were mechanically processed 
by the IBM department. 

Major Conclusions: Parents exerted a greater influ- 
ence upon beginning freshmen than any other individual 
included in this study. No significant difference exists be- 
tween the important influence exerted by the father and the 
mother. Next to the parents, friends who were upper- 
classmen at the University of Missouri and friends who 
had attended the University of Missouri were designated 
as being very influential. Of the high school personnel 
studied in this report, the teacher was most influential. 
The school superintendent was less influential than all 
other individuals listed. 

As a motivating factor that influenced beginning fresh- 
men to select the University of Missouri, the economic 
reason, “Tuition is free to students who are residents of 
the State of Missouri; incidental fees are reasonable,” was 
ranked first. The factor second in importance, which 
ranked only slightly lower, was the curricular reason, “The 
University of Missouri is noted for its outstanding curri- 
culum in my field of interest.” Ranked third as an impor- 
tant factor was the curricular reason, “The curriculum 
offered best fits my needs.” No appreciable difference 
exists among these factors as to their importance as a 
motivating influence. 

No single factor was more important than all other fac- 
tors in influencing beginning freshmen to select the Uni- 
versity of Missouri. 

The economic reason, “I received a Curator’s scholar- 
ship or Award which pays part of my expenses,” is a very 
important factor in motivating the Superior (grade-point 
averages of 3.0 and over) beginning freshmen to select the 
University of Missouri. It was also indicated as being 
more influential for women than men, and served as avery 
important factor for beginning freshmen from the Small 
high schools. 
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In evaluating the public relations media, beginning fresh- 
men ranked first the Divisional bulletins. The Advance 
registration period ranked second as an important influ- 
ence, slightly higher than the General Catalogue. Gener- 
ally, a higher percentage of women than men considered 
the public relations media as being an important influence 
upon their decision. 

Of the miscellaneous items, the reason, “The Univer- 
sity of Missouri is located near home. I can visit fre- 
quently,” was ranked first as an important influence by 
30.0 per cent of the beginning freshmen. One-fourth of the 
respondents indicated that the item, “The University of 
Missouri provides placement services for its graduates in 
my field of interest,” was an important influence upon their 
decision to select the University of Missouri. 

444 pages. $5.55. Mic 55-906 


THE CUMULATIVE EFFECT OF SELECTED 
EDUCATIONAL MOTION PICTURES ON THE 
ATTITUDES OF HIGH SCHOOL BOYS AND THE 
RELATIONSHIP OF ATTITUDE CHANGES TO 
SELECTED PERSONALITY AND INTELLIGENCE 
FACTORS 


(Publication No. 14,587) 
Irving Samuel Spigle, Ed.D. 
Indiana University, 1955 


The Problem: The specific problem of this study was to 
determine experimentally the relationship of personality 
traits and various aspects of intelligence to changes in at- 





titudes brought about through the use of selected films. 


Procedure and Sources of Data: On the basis of a 24-item 
attitude scale, designed by the author to measure attitudes 
of high school students toward the Armed Forces, the atti- 
tudes of 79 high school senior boys in one school in a large 
Indiana town were determined. One week later, a different 
11-minute film was shown each day, with a minimum amount 
of introduction and no follow-up, to these boys for a period 
of four days. These films were a part of a series titled 
Are You Ready for Service?, produced for the purpose of 
helping high school students adjust to their probable entry 
into military service. On the fifth day the attitude scale 
was retaken by these boys. The Bernreuter Personality 
Inventory was also administered to the experimental group. 
Scores on the A.C.E, Psychological Examination for College 
Freshmen, the SRA Primary Mental Abilities Test, and the 
students’ cumulative grade averages were obtained from 
the school records. A control group of boys took the two 
attitude scales at the same time interval but did not see 
the films. The experimental group was subdivided into 
three groups -- (1) those who had changed in a direction 
more favorable to the Armed Forces, (2) those who had 
not changed, and (3) those who had become less favorable. 
Analysis of variance and t tests were used to determine 
whether or not the differences in the scores of these sub- 
groups on the Bernreuter, A.C.E, SRA, and grade averages 
were significant. 





























Major Findings: (1) The responses of the experimental 
group on the attitude scales differed significantly from 





those of the control group. (2) The scores of the group in 
the favorable category were significantly higher on the 
pre-film attitude scale than those of the group that moved 

in the unfavorable direction. (3) On the quantitative test 

of the A.C.E, Examination, the unfavorable group had sig- 
nificantly higher scores than the favorable group. (4) There 
did not appear to be any significant differences between the 
mean scores of the three groups with respect to any of the 
other variables tested. 


Conclusions and Recommendations: On the basis of an 








analysis of the results, the following conclusions seem to 
be justified: (1) The use of the films alone appeared to 
effect changes in the attitudes of the experimental group; 
however these changes were in both a favorable and an un- 
favorable direction. (2) The use of the films appeared to 
have opposite effects on the favorable and unfavorable 
groups. The group who moved in the favorable direction 
had a mean score on the pre-film attitude scale signifi- 
cantly higher than the mean score of the group moving in 
the unfavorable direction. (3) Only one of the variables 
tested, that of intelligence as measured by the quantitative 
test of the A.C.E. Examination, had any apparent relation- 
ship to the changes in the attitudes of the experimental 
group. It appears that personality, school grades, and in- 
telligence, other than that measured by the quantitative 
part of the A.C.E., had no relationship to changes in atti- 
tudes of the experimental group. 


The primary recommendation of the study is that there be 
increased research on other aspects of this problem such 
as the effects of various types of communications on the 
same individual and the long-time effects of mass commu- 
ications on attitudes. 138 pages. $1.93. Mic 55-907 


EMPLOYED WOMEN IN RECENT PERIODICAL 
SHORT FICTION: THE FICTIONALIZED PORTRAIT 
OF EMPLOYED WOMEN PROJECTED AGAINST A 

BACKGROUND OF FACTUAL DATA 


(Publication No. 14,589) 


Mary Emily Taylor, Ed.D. 
Indiana University, 1955 


Chairman: Kate H. Mueller 


The purpose of this study was to analyze the portrait 
of employed American women in the short fiction of widely- 
circulated periodicals published between July 1, 1952, and 
June 30, 1953, and to compare the fictional portrayal with 
the characteristics of women members of the nation’s labor 
force during the same period. 

The circulation leaders of general interest, women’s, 
and quality magazines were used for the sampling of pop- 
ular short fiction. The procedure involved the selection of 
stories containing an employed woman character. The 
analysis was based on two schedules, one for the stories 
themselves and the other for the important contemporary, 
American career women. Items in the detailed analysis 
of the characteristics of these women were compared with 
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factual information whenever possible, in order to show 
the nature and direction of any distortion. 

The analysis of the fictional portrait lead to the follow- 
ing generalizations and conclusions: 

It is a common practice for authors of periodical short 
fiction to place women characters in vocational roles and 
to make these roles an important element of the stories. 
Contemporary American women are preferred. Fiction 
reflects imperfectly the actual job distribution of women 
members of the labor force by emphasizing higher-level 
positions and minimizing routine jobs. 

Fictional women are much younger and better-educated 
than those actually engaged in the same kinds of occupa- 
tions. Attractiveness, good grooming, and sophistication 
are attributes of a great majority. 

The marital status of career women is badly distorted 
fictionally in favor of single women, and there is no reflec- 
tion of the fact that marital status is a determinant of wom- 
en’s vocations. 

Although marital conflict is preferred to the depiction 
of happy marriages, gainful employment of wives is no of- 
tener portrayed as contributing to poor marital adjustment 
than to good adjustment or as having no effect on the suc- 
cess of the marriage. 

Fictional career women are highly motivated and un- 
usually successful in the attainment of their ambitions. 
Romance is conspicuous as a theme of stories and as a 
goal of women. However, it is only one among many 
themes, and career women are depicted with various de- 
grees of interest in romance and marriage. 

Reasons for working correspond closely to those for 
which women actually work, primarily to support them- 
selves or dependents. The majority do not terminate re- 
gardless of events in their personal lives, including mar- 
riage. They are portrayed as finding satisfactions intheir 
work, and their fiances: are as likely to expect them to con- 
tinue as to discontinue after marriage. Their relationship 
with both male and female employers is essentially con- 
genial, 

Fictional career women enjoy highly-satisfactory social 
relations with other people and have many admirable per- 
sonal qualities. However, they also possess a smaller 
number of characteristics for which they are criticized, 
thereby making their portrayal more realistic. 

Women’s employment is not taken for granted by men 
in the stories; friendly and hostile reactions are directed 
in almost equal numbers toward them or their employment. 

The fictional portrait in women’s and general magazines 
is similar in more ways than it is different, although a 
somewhat more sympathetic picture is found in women’s 
magazines. The occupational group to which a woman be- 
longs helps to determine her characteristics, as there are 
contrasts in almost every way studied among women in 
various kinds of positions. 

196 pages. $2.45. Mic 55-908 





AN EXPLORATION OF CERTAIN METHODOLOGICAL 
AND CLIENT-COUNSELOR PERSONALITY 
CHARACTERISTICS AS DETERMINANTS OF 
LEARNING IN THE COUNSELING OF 
COLLEGE STUDENTS 


(Publication No. 14,220) 


Abdul Hussain Tuma, Ph.D. 
University of Maryland, 1955 


The main objectives of this study were formulated in 
the following two major hypotheses: (a) Methods of test 
selection and interpretation effect differentially the degree 
of counseling effectiveness; (b) personality similarities 
between clients and counselors effect differentially the de- 
gree of counseling effectiveness. 

Effectiveness was defined in this study in terms of im- 
provement in client’s post-counseling accuracy of self- 
estimate. This was determined by computing the discrep- 
ancy between pre- and post-counseling errors in estimates 
about self with respect to academic ability, reading skills 
and vocational interest patterns. 

The study was based on a sample of three counselors 
and fifty-nine clients. The counselors were advanced grad- 
uate students in psychology with one to three years of half- 
time counseling experience with college students. The 
clients were undergraduate male students who used the 
vocational and educational counseling services of the Uni- 
versity of Maryland Counseling Center between September, 
1953, and December, 1954. The assignment of clients to 
counselors and to experimental conditions were on the 
basis of availability of counseling time in the first instance 
and on the basis of tables of random numbers in the second 
instance. 

Methods of test selection represented three degrees of 
lead on the part of the counselor and client. At one ex- 
treme the initiative of selection was left to the client; at 
the other, the counselor chose and assigned the appropriate 
tests. Interpretation methods included four levels of em- 
phasis or explicitness in the presentation of test results. 

The dimensions of client-counselor personality simi- 
larity were derived from scores on measures of Authori- 
tarianism, Manifest Anxiety, Tolerance, Flexibility, 
Dominance, Social Participation, Social Presence, Impul- 
sivity, Self Acceptance and Good Impression. 

Analysis of variance, covariance, and correlation tech- 
niques were utilized in the tests of the several components 
of the above hypotheses. 

The results of the study led to the following conclusions: 

1. Different methods of test selection and interpreta- 
tion do not introduce statistically significant differences 
in the amount of client learning in counseling with respect 
to academic ability, reading skills, or vocational interest 
patterns. 

2. Learning with regard to the above-mentioned areas 
appears to be partially dependent on client-counselor per- 
sonality differences with respect to Dominanca, Social 
Participation and Social Presence. The evidence on the 
value of Self Acceptance and Manifest Anxiety Scales 
warrant future consideration of these areas. 

3. Counselor personality characteristics as determi- 
nants of client learning in counseling need to be investi- 
gated further. This study questions the equality of degree 
of effectiveness of counselors who are characteristically 
different from one another with respect to their flexibility, 
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dominance, social participation, impulsivity, self accept- 
ance and good impression. 

Three exploratory hypotheses were offered for future 
research. These hypotheses are concerned with interper- 
sonal relations, the ego involving character of interview 
material, and counselor personality characteristics as con- 
comitant determinants of learning in counseling. 

Implied in the results and conclusions of this study are 
theoretical and research changes of emphasis from consid- 
eration of single factors, such as methods, school affilia- 
tion, personality of the counselor, etc., to simultaneous 
focus on several of these. It is suggested that the param- 
eters of a helpful interpersonal relationship may be iden- 
tified so that more adequate prediction and control of the 


interview may become possible. 
93 pages. $1.16. Mic 55-909 


A QUESTIONNAIRE STUDY OF VOLUNTARY 
DROP-OUTS FROM PURDUE’S 1950 FRESHMAN 
ENGINEERING CLASS 


(Publication No. 13,962) 


John S. Yuthas, Ph.D. 
Purdue University, 1955 
Major Professor: N. M. Downie 

The study is an investigation of student mortality in the 
engineering schools of Purdue University. It was conducted 
by questionnaire and limited to males who voluntarily 
dropped out of engineering programs between September, 
1950, the date they entered college, and September, 1952. 
Junior and senior year drop-outs were not included because 
few students were involved and because atypical reasons for 
withdrawal might have been more common on this level. 
This investigation was conducted with a joint study of the 
1950 class. The other study dealt with the class’s university 
records. | 

Two hundred ninety-one of the 704 freshman engineers 
in 1950 had withdrawn by September, 1952. Of the two hun- 
dred twenty-five dropouts who answered the questionnaire, 
79 were still at Purdue in other programs and 146 had left 
Purdue as well as engineering. After the results were tab- 
ulated for both groups, the groups were compared by use of 
the Chi-Square technique and the “t” test. In addition, cer- 
tain of the questionnaire responses were given special com- 
parisons by using high and low aptitude groups, groups who 
were and who were not still interested in engineering, and 
groups who did and who did not go on to other colleges after 
leaving Purdue University. 

The study shows that most of the sample entered engi- 
neering on the basis of their own interest in the field. The 
majority of students, though high and low aptitude groups 
differed significantly, expected to complete four years of 
college at the time of their first enrollment. Very few en- 
tered college against their own will. Almost one third of the 
sample had relatives in engineering. The students found 
chemistry to be the least interesting and mathematics the 
most interesting course. Many interests changed after con- 
tact with the engineering program. The group that stayed 
on at Purdue in other fields showed significantly more non- 
technical interests. 





Few students thought the academic load was too heavy, 
but the low aptitude group indicated this problem more than 
the high. Also more low aptitude students said they lacked 
the ability necessary in engineering. Few students dated 
extensively and one third did not date while at Purdue. The 
group that stayed did their dating and had their close 
friends at Purdue while the group that left maintained these 
ties at home. Few students worked while they were in 
school, and fewer still worked long hours, or worked for 
extended periods of time. Most students in the sample 
thought extra-curricular activities were important, but 
only two thirds of them had participated while they were 
taking engineering, and half of the sample wanted to par- 
ticipate more than they were able to. 

Very often students considered withdrawal during their 
first semester in engineering and quite often there was no 
time lag between the initial consideration and final decision 
to leave engineering. The group that left Purdue cited lack 
of interest and poor grades as reasons for leaving. Mili- 
tary reasons were more important to them than to the 
group that stayed. These students cited lack of interest, 
poor grades, and entering other curricula as reasons for 
leaving. More of the low aptitude group cited low ability 
as a reason for withdrawal. Other reasons, e.g. financial 
problems, illness, insufficient background, acceptance of 
employment and the like were mentioned by relatively few 
people. 

Many of the students who withdrew were in military 
service. In both the military and civilian groups, the ma- 
jority of the respondents were working in engineering or 
other technical type jobs. Over one third of the students 
attending other colleges at the time the study was made 
were studying engineering. Many students not in college 
would like to return and the majority said they would study 
engineering if they did. 167 pages. $2.09. Mic 55-910 
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A STUDY OF THE AUDIO-VISUAL ADMINISTRATIVE 
AND SUPERVISORY FUNCTIONS IN SELECTED 
SCHOOLS OF VOCATIONAL AND ADULT 
EDUCATION IN WISCONSIN 


(Publication No. 14,566) 


David Putnam Barnard, Ed.D. 
Indiana University, 1955 


Thesis. A study of the Audio-Visual Administrative 
and Supervisory Functions in Selected Schools of Voca- 
tional and Adult Education in Wisconsin. 

Procedure and sources of data. Interview guides for 
audio-visual coordinators and for instructors were devel- 
oped on the basis of the author’s study of the literature in 
the fields of audio-visual administration and vocational 
education. Both guides were validated by Indiana Univer- 
sity Audio-Visual Center personnel. The quides were used 
as the basis of the author’s interviews with coordinators 
and instructors in 15 randomly selected vocational and 
adult schools in Wisconsin. In addition to a comparative 
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analysis of the data, each school’s data was presented 
individually in case study form. 

Major findings. The 15 selected schools reported vary- 
ing patterns of audio-visual administration and supervision; 
however, the following major trends were in evidence: (1) 
all coordinators combined their audio-visual responsibili- 
ties with teaching or other administrative duties, (2) fac- 
ulty preview and consultation services were conducted on 
an informal basis, (3) faculty members predominantly 
operated the equipment, (4) a majority of the schools de- 
centralized the storage of materials, (5) general office 
personnel performed most of the mechanical operations of 
materials distribution, (6) a majority of the schools cen- 
tralized the storage of equipment, (7) minor repairs were 
supervised by the coordinator, (8) the audio-visual center 
concept was not in evidence, (9) most schools had some 
provision for the training of personnel in the operation of 
equipment, (10) most coordinators expressed the opinion 
that funds expended for audio-visual purposes were inade- 
quate, (11) production of materials was considered the in- 
dividual instructors responsibility, (12) coordinators were 
conscious of the part that audio-visual materials could con- 
tribute to public relations, (13) poor preparation of teach- 
ers in the use of audio-visual materials was considered the 
greatest obstacle to audio-visual administrative and super- 
visory functions, (14) a majority of instructors were of 
the opinion that their coordinators did not have enoughtime 
to perform their coordination duties. 

Conclusions and recommendations: Among the conclu- 
sions which seem to be implicit in the data are the follow- 
ing: (1) there was practically no administration or super- 
vision of audio-visual functions for evening school pro- 
grams, (2) coordinators did not have enough time, (3) there 
were no organized procedures for previewing, evaluating, 
and selecting materials, (4) there were no materials pur- 
chase policies, (5) long range planning was lacking in pur- 
chasing equipment, (6) audio-visual inservice training was 
casual and relatively unplanned, (7) audio-visual budgets 
were not based upon planned needs of frequency-of-use and 
amortization, (8) production administration and supervision 
did not exist, (9) there was virtually no audio-visual leader- 
ship at the state level. 

Recommendations which seem to be justified on the 
basis of the data are that the Wisconsin Vocational and 
Adult schools should: (1) recognize that audio-visual serv- 
ices require the administration and supervision of trained 
personnel, (2) develop operational plans for audio-visual 
administration and supervision, (3) encourage consultation 
of instructors with the coordinators, (4) formulate rental 
and/or purchase policies, (5) modernize the State Board 
Film Library, (6) encourage all instructors to operate 
equipment, (7) provide audio-visual services to night school 
staffs, (8) develop record systems, (9) examine their phys- 
ical facilities in terms of the audio-visual center concept, 
(10) encourage coordinators to upgrade utilization prac- 
tices, (11) organize and operate systematic in-service 
training programs, (12) make available audio-visual re- 
source materials, (13) recommend that a State Board Staff 
member be appointed to provide audio-visual leadership, 
(14) employ well-prepared, dynamic audio-visual coordi- 
nators, (15) encourage local production of audio-visual 
materials. 468 pages. $5.85. Mic 55-911 











SURVEY OF FINANCIAL DATA IN 330 
COLLEGES AND UNIVERSITIES 


(Publication No 14,567) 


William Robert Bokelman, Ed.D. 
Indiana University, 1955 


The purpose of this study was to collect from an ade- 
quate sample of colleges and universities selected items 
of information that could be useful to the administrators 
of higher educational institutions in making their budgets 
and in comparing their operations with the operations of 
other somewhat similar colleges and universities. 

The study sought to answer the following specific ques- 
tions related to the problem: 

1. How do the enrollments during the first semester, 
1954-1955, compare with the enrollments of the same in- 
stitutions during the first semester, 1953-1954? What 
change in enrollment is expected for the first semester, 
1955-1956? 

2. What are the high, low, and average salaries of aca- 
demic deans and faculty members in the various academic 
ranks, of deans and faculty members in schools of medi- 
cine and dentistry, of administrative and other staff offi- 
cers, of maintenance and operational personnel? 

3. Whai are the high, low, and average rates charged 
for room and for board? What are the high, low, and 
average rates charged for housing provided for married 
students ? 

4. What is the total cost of new buildings under con- 
struction at the present time or of new buildings definitely 
planned at the present time? Where is the money coming 
from to finance this construction? How do sources of 
money differ between tax-supported institutions and col- 
leges and universities not having access to public funds 
as a principal source of income? 

5. What fees are assessed against students? 

6. How many colleges and universities have made plans 
to accommodate a set maximum enrollment? 

7. What changes are expected between the first semes- 
ter, 1954-1955, and the first semester, 1955-1956, in en- 
rollments, in tuition and fees charged, in salaries paid? 


Procedure 


The questionnaire was used as the principal device for 
the collection of data. Data from the questionnaire were 
punched on Hollerith cards, sorted, and tabulated. Tables 
were prepared to interpret the data. 

The institution checked which of eight classifications, 
five tax-supported and three privately supported, best fit 
it. 


Findings and Conclusions 


Returns were received from 330 colleges and universities 
located in 47 states, The District of Columbia, and the 
three territories of Alaska, Hawaii, and Puerto Rico. 

1. Considering the acute need for public school teach- 
ers, the appreciable increase in the enrollments of the 
state teachers colleges was encouraging. 

2. Enrollments in tax-supported institutions were in- 
creasing at a faster rate than were the enrollments of 
privately supported institutions. 
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3. Average annual salaries paid by tax-supported insti- 
tutions were higher than those paid by privately supported 
institutions. 

4. The highest average arinual salaries were paid in the 
largest universities. 

o. Average annual salaries paid to faculty members of 
schools of medicine exceeded by a considerable margin the 
salaries paid to faculty members in institutions in which 
salaries of faculty members of professional schools had 
been excluded, 

6. The average salaries of faculty members of schools 
of medicine exceeded the average salaries of faculty mem- 
bers of schools of dentistry. 

7. A wide range in charges for dormitory rooms was 
reported. 

8. Construction on college campuses has become “big 
business”. The largest volume of construction has been 
done by large state universities. 

9. Private contributions must play a major role in fi- 
nancing construction on campuses of private colleges and 
universities. 

10. The College Housing Loan Program has played an 
important role in financing the construction of student res- 
idences. 

11. Tax-supported institutions were building instruct- 
tional classrooms at greater than double the rate of pri- 
vately supported institutions. 


Recommendation 


It is recommended that the collection of financial data 
for colleges and universities be continued on a national 
basis with some regularity, either annually or biennially. 
It would seem logical that, for adequate financing and con- 


tinuity, this activity should be carried on by the United 
States Office of Education or by one of the national offices 


of a higher education organization. 
195 pages. $2.44. Mic 55-912 


SELECTING, PURCHASING, ISSUING, FINANCING, 
AND ACCOUNTING FOR INDUSTRIAL ARTS 
SUPPLIES IN THE SECONDARY SCHOOLS OF 
MISSOURI 


(Publication No. 14,601) 


Charles Albert Bunten, Ed.D. 
University of Missouri, 1955 


Adviser: H.H. London 


Purpose of Study: To ascertain the current practices 
used in the procurement and management of industrial 
arts supplies in Missouri, to ascertain the costs and 
problems of financing industrial arts supplies in the 
state, and to ascertain the extent to which current prac- 
tices coincide with practices recommended as desirable 
by a group of specialists in the field of industrial arts. 

Sources of Data: Data were obtained through information 
forms from 329 industrial arts teachers in the state and 
from 50 specialists composed of 12 state directors or 
supervisors of industrial arts, 18 local supervisors of 
industrial arts, and 20 industrial arts teacher educators. 











Summary and Conclusions: The type and quality of indus- 











trial arts supplies found in Missouri schools vary con- 
siderably with the individual teacher’s background, 
training, and philosophy. The amount of industrial arts 
supplies selected is influenced most by the factors, 
“Number of students taking industrial arts,” “Supplies 
used the previous year,” and “Budget allowance for in- 
dustrial arts.” 

The majority of schools tend to purchase supplies 
locally when the service and prices compare favorably 
with those from other locations. There is an attempt 
by most schools to obtain lower prices by buying sup- 
plies in quantity. 

In out-state schools teachers have the responsibility 
for purchasing the majority of industrial arts supplies, 
whereas in the larger school systems special agents 
purchase the supplies with the industrial arts teacher 
being required only to furnish recommendations and 
specifications. 

Due to size and administrative leadership, larger 
school systems are following more desirable and effi- 
cient purchasing practices than are the smaller school 
systems. 

Teachers are not always businesslike in their meth- 
ods of distributing supplies, nor are they always aware 
of the educational values students may derive from par- 
ticipating in this phase of supply management. In most 
cases the majority of supply items are issued by the 
teacher with only a verbal request from the student 
necessary for him to obtain supplies. 

Many out-state schools have not planned financially 
sound programs of supply management since they have 
no budget for industrial arts supplies. The Kansas City 
and St. Louis schools, on the other hand, are following 
the practice of allotting a definite amount of money for 
industrial arts supplies as recommended by the special- 
ists. 

Even with the trend toward more nearly free public 
education, students are still expected to pay for the 
majority of the supplies used in the school shops. 

Supply costs per student vary considerably from 
course to course and from grade level to grade level. 
Drawing courses tend to have the lowest per student 
cost while woodworking courses tend to have the high- 
est per student cost. 

A majority of the teachers in out-state schools have 
the responsibility of collecting money from students for 
industrial arts supplies and for keeping records for 
this money. The Kansas City and St. Louis teachers 
are not expected to handle money in their shops. 

Other then practices relating to the distribution of 
supplies, the Kansas City and St. Louis schools are 
following the practices recommended by the specialists 
to a greater extent than are the out-state schools. In 
comparing the practices of all schools with those rec- 
ommended by specialists, there is some agreement 
and many differences concerning the selection of sup- 
plies; more agreement than disagreement concerning 
the purchase of supplies; general agreement on the 
storage of supplies; disagreement on the issuance of 
supplies; general agreement on the financing of 
supplies; and vast disagreement on the accounting 
procedures and the forms to use in keeping supply 


records. 
208 pages. $2.60. Mic 55-913 
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THE DEVELOPMENT OF THE COUNTY 
SUPERINTENDENCY IN MISSOURI 


(Publication No. 14,604) 


Meredith Norwin Freeman, Ed.D. 
University of Missouri, 1955 


Adviser: A. G. Capps 


PURPOSE: To show the origin and development of the 


county superintendency in Missouri, and to compare the 
present status of the Missouri county superintendency 
with some of the recommendations of researches in the 
field, with some current opinions and practices, and 
with certain principles of school administration and 
supervision. 


METHOD OF RESEARCH: This historical research uti- 


lized the following major primary sources of data: Stat- 
utes of the State of Missouri, Journals of the Senate and 
House of Representatives, Reports of the Supreme Court 
of Missouri, Reports of the Missouri Public Schools, and 
reports of the several surveys of education in Missouri. 
The recommendations of other researches on the inter- 
mediate district were used to develop criteria for satis- 
factory intermediate school districts with which the 

present Missouri county superintendency was compared. 


SUMMARY: 


(1) Until 1874 the local unit of school administration in 
Missouri was alternately the township and the dis- 
trict. The history of the county superintendency 
was Closely associated with this issue. 


The office of county commissioner of schools was 
established in Missouri in 1853, but was abolished 
in 1861. 


The office of county superintendent of schools was 
established in 1866 and was abolished in 1874. 
The office of county commissioner was reestab- 
lished at that time. 


A long campaign to restore county supervision re- 
sulted in the reestablishment of the county super- 
intendency in 1909. This law formed the basic legal 
structure for the present county superintendency. 


After the passage of the 1909 supervision law, grow- 
ing interest in the county as a basic administrative 
unit resulted in the passage of a county-unit law in 
1921. However, the act was defeated by a referen- 
dum vote of the people. 


During the period from 1909 to 1944 several in- 
creases in salaries and one increase in qualification 
requirements for county superintendents were made. 


The effects of the reorganization law of 1947 on the 
Missouri county superintendency have been exten- 
sive. The number of pupils under the jurisdiction 
of county superintendents decreased more than 38 
percent from 1943 to 1953. 


OBSERVATIONS: 


(1) The early development of the Missouri county su- 
perintendency was closely associated with the issue 





of local autonomy versus centralization of authority 
in school administration. 


For a number of years the Missouri county super- 
intendency served a useful purpose by providing 
educational leadership and supervision in the many 
small isolated rural school districts. 


Prior to the reorganization law of 1947 a major 
part of the legislation and proposed legislation af- 
fecting the county superintendency was concerned 
with additional duties and reimbursement. Since 
that time the major efforts to secure legislation 
which would affect the office have been concerned 
with preserving the office by increasing its scope. 


If intermediate districts meeting the selected cri- 
teria for average daily attendance are to be estab- 
lished in Missouri, it will be necessary to include 
basic administrative districts not now under the 
jurisdiction of county superintendents, or to com- 
bine counties. 


If the Missouri county superintendency is to meet 
the selected criteria for administrative officers of 
intermediate districts, the method of selection must 
be changed to appointment rather than popular elec- 
tion, the minimum legal educational requirements 
must be raised to the master’s degree in school 
administration, and the salary of the office must be 
increased. 


The legal requirements for services to basic ad- 
ministrative districts by Missouri county superin- 
tendents fall far short of meeting the selected cri- 
teria for educational services of satisfactory inter- 
mediate districts. 


Further information is needed in order to form the 
basis for a sound intermediate district in Missouri. 
Studies of the kind, the extent, and the quality of the 
activities of county superintendents, and of the serv- 
ices offered by districts employing superintendents 


of schools are needed. 
211 pages. $2.64. Mic 55-914 


A STUDY OF THE ELEMENTARY 
PRINCIPALSHIP IN LOUISIANA 


(Publication No. 14,298) 
John Wilkes Fussell, Ed.D. 
University of Houston, 1955 


This investigation was concerned with: 


. Making a detailed study of certain general, personal and 


professional characteristics of the Louisiana elemen- 
tary principalship. The factors included were: (1) 
number of grades administered, (2) number of faculty 
members, (3) approximate size and economic status of 
the elementary school community, (4) sex and age of 
the principal, (5) educational training of the principal, 
(6) colleges or universities attended, (7) future educa- 
tional plans of the principal, (8) professional activities 
in which the principal has participated, (9) literature 
of a professional and current nature read by the 
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principal, (10) the principal’s time schedule, (11) the 
principal’s role in the school system, and (12) some of 
the economic factors of the principalship. 


. Making a comparison, where possible, with the results 
as reported by the National Education Association of a 
national study of the elementary principalship. 


Procedures. This study was limited to the white ele- 
mentary school principals of Louisiana working in any of 
the sixty-seven public school districts. A questionnaire 
was mailed to the Louisiana elementary principals accord- 
ing to the Louisiana School Directory 1952-1953. Replies 
were received from 157 of this group, which was 43.2 per 
cent of the total. The percentage of returns was found to 
be greater than that of any other similar study reviewed by 
the writer. 

The tabulated data were arranged in numerous tables 
which describe a composite picture of the Louisiana ele- 
mentary principalship. These tables deal specifically with 
the areas named above. 

Through an analysis of the data it was possible to for- 
mulate conclusions with reference to the principalship of 
white elementary schools in Louisiana. 








Conclusions. The following nine conclusions are drawn 
on a basis of an analysis of the study of the Louisiana prin- 
cipalship as reported in this study: 

1. The majority of the elementary schools in Louisiana 
are not sufficiently large in enrollment to warrant the serv- 
ices of a full-time supervising principal. 

2. The Louisiana elementary principal is required to 
perform duties of a clerical or teaching nature which de- 
tract from dynamic leadership in the school. 

3. No state-wide salary schedule for the Louisiana ele- 
mentary principalship was found. 

4. Many of the elementary principals in Louisiana in- 
dicated training to be either below the present-day certifi- 
cation requirements, or to have received their training in 
fields other than education. 

9. All principals are not allowed the personnel needed 
to free the principal of routine duties which hinder his car- 
rying out an efficient educational program. 

6. Work and responsibilities of a community nature 
received very little of the principal’s time. 

7. More efficient organization in the matter of the prin- 
cipal’s time schedule should lead to more efficient admin- 
istration and supervision. 

8. The elementary principals of the State of Louisiana 
were found to be professional minded in their activities and 
through their affiliation with professional organizations. 

9. Detailed studies of the Louisiana elementary prin- 
cipal’s administrative and supervisory practices should be 
investigated. 
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THE RELATIVE VALUE OF THREE METHODS 
OF IMPROVING READING--TACHISTOSCOPE, 
FILMS, AND DETERMINED EFFORT 


(Publication No. 14,642) 
John William Glock, Ed.D. 
The University of Nebraska Teachers College, 1955 


Adviser: Walter K. Beggs 


The Purpose 


The purpose of this study was to determine the relative 
value of three methods of improving reading (1) the use of 
the tachistoscope, (2) by films, and (3) by determined ef- 
fort. 

This study was designed by or (was designed to con- 
tribute) and carried out to contribute to the (two-year pro- 
gram of reading improvement in the secondary schools) of 
the Nebraska Cooperative School Study Council. 


Methods of Instruction 


Tachistoscope 

The method of instruction for the tachistoscope group 
followed the manual of instruction for the Keystone tach- 
istoscope. It had as its purpose the improvement of read- 
ing through broadening of the spans of perception and rec- 
ognition, and the increasing of the rate of perception. 
Films 

The films used in the study were those prepared by Dr. 
James B. Stroud of the State University of Iowa. The pur- 
pose of film training, as it relates to the improvement of 
reading, was to teach the pupil to read groups of words or 
phrases by rhythmic eye fixations. The film also paced 
the reader to read more rapidly with each succeeding film. 


Determined Effort 

The basic assumption employed with the determined 
effort group was that if a person made a concerted effort 
to read faster and better, his eye movements would im- 
prove automatically and he would read faster and com- 
prehend better. Improvement in reading was encouraged 
through the use of interesting reading materials, through 
vocabulary study, and through periodic talks by members 
of the high school staff emphasizing the importance of im- 
provement, 


The Sample 


Three experimental groups, each consisting of about 
20 pupils, and a control group of 37 pupils constituted the 
sample. Three experimental groups were matched initially 
on the basis of a standardized reading test, intelligence 
test scores, and grade averages. The analyses of variance 
for these variables indicated no statistically significant dif- 
ferences between the three groups. The period of the ex- 
periment was from February 21, 1955 to May 6, 1955. The 
total training time for each of the three experimental 
groups was equal. 


The Criteria 


To determine the effectiveness of each method, differ- 
ent forms of the Iowa Silent Reading Test were adminis- 
tered at the beginning and again at the end of the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card mumber. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 


2073 





experimental period. The Robinson-Hall Test of Reading 
Ability for History, form: Canada, was also administered 
to the three experimental groups at the end of the training 
period. 




















The Analysis of the Data 


The growth in reading for the film group and the deter- 
mined effort group was presented by graphs. The relation- 
ships between the variables used in this study were deter- 
mined by computing coefficients of correlation. To deter- 
mine the significance of difference between the groups, an 
analysis of variance was used. When the relative gain was 
analyzed, it was necessary to equate the groups on the ini- 
tial scores and then determine the significance of difference 
between the groups on the final scores. The appropriate 
statistical technique here was the analysis of covariance. 


The Results 


On three different reading tests the determined effort 
group showa statistically more significant increase in read- 
ing rate than either of the other two experimental groups. 
While there was no significant change in the rate of com- 
prehension, the determined effort group made significant 
gains in the amount comprehended per unit of time. 

Observations were made concerning instruction, me- 
chanical devices, the tests used, and the administration of 
this reading improvement program. 


Implications 


The determined effort method should be tried in other 
secondary schools. Further research should be conducted 
to determine the relative value of mechanical devices when 
they are used supplementary to the determined effort 
method. 220 pages. $2.75. Mic 55-916 


A STUDY OF CERTAIN TEACHER ACTIVITIES AND 
HUMAN RELATIONS WITH SPECIAL REFERENCE 
TO WORKING PATTERNS OF SCHOOL PRINCIPALS 


(Publication No 14,314) 


George H. Goodwin, Ed.D. 
The University of Florida, 1955 


The problem for this study was: (1) to determine 
whether there is a difference in the frequency of teacher 
activities in schools with relatively democratic principals 
as compared with the frequency of teacher activities in 
schools with relatively authoritarian principals; (2) to de- 
termine whether there is a difference in teacher human 
relations in schools with relatively democratic principals 
as compared with teacher human relations in schools with 
relatively authoritarian principals; and (3) to determine 
if there is a relationship between teacher activities and 
teacher human relations. 

This study was designed to test a part of the major hy- 
pothesis of the Florida-Kellogg Leadership Project that 
the ways of working of the official leader of a school 
influence, to a major degree, human relationships, 
achievement, program development, school-community 
relationships, and teacher activity within the school. 





The Hillsborough County, Florida, public school system 
was chosen by the staff of the University of Florida Leader- 
ship Project for this study. By the use of data from a re- 
lated study by E.W. Van Aken two groups of schools were 
selected for comparative purposes. One group of fifteen 
schools was composed of ten elementary and five secondary 
schools whose principals were classified relatively demo- 
cratic. The other group was composed of ten elementary 
and five secondary schools whose principals were classi- 
fied relatively authoritarian. 

A final sample of 394 teachers was used. Each teacher 
in the sample completed a three part test battery made up 
of a General Informat?on Sheet, Teacher Activity Question- 
naire, and Teacher Human Relations Questionnaire. The 
latter two instruments were developed in an earlier phase 
of the project. The teacher sample was comprised of 224 
elementary teachers equally divided between schools ad- 
ministered by authoritarian principals and democratic 
principals and 170 secondary teachers equally divided be- 
tween the same two classifications. 

Analysis of variance was selected as the major sta- 
tistical technique for testing of the data. The one per cent 
level of confidence was selected as the test of significance. 
Sources of variation studied were principals’ operating 
patterns, level of schools, interaction between principals’ 
operating patterns and level of schools, being in a partic- 
ular school, and within school differences of individual 
teachers which could not be identified. Such personal char- 
acteristics as sex, marital status, distances lived from 
school, residence within the attendance area, total years 
of teaching experience, years of teaching experience in a 
particular school, and rank of certification were also 
examined, 

Conclusions from the analysis of the teacher activities 
data were: 

1. There was no significant relationship between oper- 
ating patterns of principals and frequency of teacher activ- 
ities. 

2. There was a significant difference between levels 
of schools. Teachers in elementary schools performed 
professional activities with greater frequency than did 
teachers in secondary schools. 

3. Personal characteristics had no discernible pattern 
of effect on the professional activities of teachers. 

Analysis of the teacher human relations data revealed 
that: | 

1. There was no significant relationship between the 
principals’ operating patterns and teacher human relations. 

2. A significant difference existed in teacher human 
relations on the elementary and secondary school levels. 
Elementary teachers had better human relations than did 
secondary teachers. 

3. Personal factors had no identifiable pattern of effect 
on teacher human relations. 

There was a positive relationship between teacher ac- 
tivities and teacher human relations, but it was not great 
enough to allow reliable prediction of a teacher’s perform- 
ance on one test from his score on the other. 
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EXPRESSED INTERESTS OF CHILDREN IN 
RELATION TO A MATURITY-AGE INDEX IN 
GRADES FOUR THROUGH EIGHT 


(Publication No. 13,156) 


Merle Maurer Kauffman, Ed.D. 
Northwestern University, 1955 


Adviser: Dr. Harold G. Shane 


The problem: Are there certain interests of children 
and youth which seem to cluster or “peak” as they move 
through elementary school, and which can be associated 
with a particular phase or level through which boys and/or 
girls pass in their progress toward maturity? 

The procedure. An interest inventory which included 
open-ended questions was administered by teachers of the 
public schools of Waukegan, Illinois, to 2234 children in 
grades four through eight. In order to secure frank an- 
swers, the respondents were assured anonymity. The in- 
ventories were identified by number, so that comments 
made on them could be matched with the following data: 

(1) maturity index, or organismic age, (2) socio-economic 
status, and (3) race. 

Responses received were placed into categories and 
assembled into tables and graphs for analysis. Patterns 
of interest which appeared in tables based upon maturity 
index levels were tested against those based upon chrono- 
logical age, socio-economic status, and racial membership. 

The study was limited to seven areas of possible inter- 
est to children. Although open-ended questions provided 
most of the information analysed, the study was still sub- 
ject to the limitations of the questionnaire technique. 

The findings. When analysed by maturity index levels 
it was found that there were patterns of interest in some 
areas within this age group which tended to take on the ap- 
pearance of being developmental in nature. Some examples: 

1. Interest in games turned toward those of higher or- 
ganization as the child grew older. 

2. Physiological concerns were strong throughout this 
age group. 

3. Boys were most interested in professional, service, 
and technical occupations. Girls showed a stronger pref- 
erence than boys for the office occupations, and the enter- 
tainment field. 

4. Boys exhibited a growing preference for science and 
mathematics as they grew older, girls prefered the language 
arts and social studies. 

0. There was an increasing desire for heterosexual 
group activities on the part of both boys and girls. 

6. Boys most desired gang membership at ages ten to 
twelve, girls at twelve and thirteen. 

Chronological age did not appear as reliable as maturity 
index for studying interest. In the case of the larger sam- 
plings, neither socio-economic status nor racial member- 
ship appeared to have much effect upon interest patterns 
based upon maturity index levels. 

Conclusion. Developmental interests appear to exist in 
some areas. Further exploration is needed to identify those 
areas and to further refine the information secured in this 
study. 
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THE DEVELOPMENT OF A COMPREHENSIVE 
PLANNING PROGRAM IN THE SCHOOL DISTRICTS 
THROUGHOUT KING COUNTY, WASHINGTON, TO BE 
USED AS A BASIS FOR LOCATING FUTURE 
SCHOOL SERVICE AREAS 


(Publication No. 12,994) 


Donald Lee Kruzner, Ed.D. 
University of Washington, 1955 


The objective of comprehensive community planning is 
the orderly arrangement of land use to meet the material 
and aesthetic needs of the population. 

The primary purpose was to work with each individual 
community in King County, Washington, surrounding Seattle 
toward the development of a comprehensive planning pro- 
gram which could be used as a basis for projecting school 
enrollment and establishing future school service areas, 

A review of the history, nature, and function of compre- 
hensive planning with an overview of the steps taken in 
organizing local people for participation in comprehensive 
planning in King County have been included in this study to 
emphasize the relationship of these factors to school needs. 
The results of the study showed the existing school facili- 
ties, established school enrollment projections by grades 
up to 1960, and related the anticipated growth to a proposed 
pattern of neighborhoods at maximum population develop- 
ment, 

The Studies for a Comprehensive Plan for King County, 
Washington, were developed in an attempt to visualize the 
area as it may conceivably have developed in five-year 
stages up to 1970. The studies also attempted to work out 
the probable zoning regulations and population density pat- 
tern of neighborhoods at saturation. They also projected 
the facilities to provide for approximately a million people 
who may conceivably live in the area at maximum develop- 
ment, 

Throughout the development of these comprehensive 
studies the King County Planning Commission staff and 
school administrative personnel at the local school dis- 
trict and county levels worked toward the coordination of 
school site location planning with total community planning. 

A report covering the comprehensive plan studies for 
Vashon Island, King County, Washington, is filed as a sup- 
plement with this thesis. This work includes information 
on the topography, soil, land use, recommended zoning. 
regulations, and population data for the area. It projects 
the probable future development of the factors which in- 
fluence community development. The projections for this 
area anticipate a transition from rural to suburban char- 
acteristics. The report is typical in format and content 
of the studies for a comprehensive plan for each of the 
other thirteen areas of King County outside of Seattle. 

The thesis includes a summary of the history, compo- 
sition, population pattern, and school housing needs and 
plans for each of the fourteen study areas. Accompanying 
each summary is a map of the area showing the proposed 
elementary school service area or neighborhood pattern 
and indicating the location of existing and proposed school 
facilities. Three tables accompany each map to indicate 
how the statistical data in the summary were compiled 
and to help interpret the map. 

Further information included as appendixes comprises: 
(1) a report graphically illustrating the tremendous growth 
in population in King County since 1940; (2) a graphic 
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presentation of conditions in the schools of King County in 
1953 with respect to number of children, classrooms, teach- 
ers, and finance; (3) a study of the enrollments of the indi- 
vidual districts between 1937-38 and 1953-54 by individual 
grades, showing the holding power from grade to grade with 
projections of anticipated enrollments up to 1959-60, based 
on an extension of the average rate of growth shown over 
the past fifteen years; and (4) an outline history of King 
County school district organization dates. 

These studies have served as guides for local school 
districts in the work of projecting school enrollments, 
selecting future school sites, and establishing future school 
service areas in King County, Washington. The develop- 
ment of the studies has been reported in a manner which 
may serve as a basic framework for similar studies in 
communities facing population growth problems. 

347 pages. $4.34. Mic 55-919 


A JOB ANALYSIS OF SELECTED CITY-WIDE 
DIRECTORS OF GUIDANCE IN THE PUBLIC 
SCHOOLS OF THE UNITED STATES 


(Publication No. 15,037) 


John F, F. MacDonnell, Ed.D. 
Boston University School of Education, 1955 


Out of the rapid growth of guidance services over the 
past half century a job has emerged, that of the chief ad- 
ministrative officer charged with the responsibility of 
administering city-wide guidance services. The present 
study is an attempt to determine the essential nature of 
this position on a job analysis basis (1) by identifying duties 
of the city-wide director, (2) analyzing these for frequency 
of performance, difficulty experienced in performance, and 
importance to the job, and (3) ascertaining the training and 
experience required for the job. 

Six groups share in the need for the study: (1) counse- 
lor trainers; (2) certification officers; (3) public school 
administrators; (4) guidance administrators; (5) aspirants 
to guidance positions; and (6) research workers in educa- 
tion. Of all guidance personnel studies available in the 
literature, only three have any direct connection to the 
city-wide director’s job. None of these approach the pre- 
sent study in scope or detail. 

The checklist used in gathering the data of the study 
was constructed (1) by analyzing textbooks, periodicals, 
and reports; (2) by personal interviews with guidance di- 
rectors and other school personnel; and (3) by drawing 
upon the investigator’s personal experience. A pilot study 
of eleven directors in cities of varying sizes was used to 
validate and refine the checklist. Since the absence of 
adequate listings of city-wide directors made a random 
sample impossible, a selected sample was used by asking 
recommendations from State Directors of Guidance and 
other outstanding guidance personnel. 

A copy of the final rating scale was mailed to the 259 
city-wide directors who were recommended for participa- 
tion in the study. Twenty-one were returned unrated from 
directors who questioned their city-wide status. 205 com- 
pleted forms were received, five unusable, making a net 
return of 200 or 84 per cent of the possible number. The 
200 returns, representing directors in forty states, were 





divided into five arbitrarily chosen community sizes: 

(1) 35 in cities under 10,000; (2) 41 in cities from 10,000 
to 25,000; (3) 44 in cities from 25,000 to 50,000; (4) 31 in 
cities from 50,000 to 100,000; and (5) 49 in cities over 
100,000. 

Means were computed for each of the 100 items in the 
three rating categories of “Frequency”, “Difficulty”, and 
“Importance” for the five population groups and for all 
combined. Mean scores were converted to deciles and, by 
using the decile ratings for “Frequency” and “Importance”, 
a master list of essential duties for all directors combined 
and a list of essential duties for each size category was 
constructed. Essentiality was described in terms of “Most 
Essential”, “More Essential”, “Essential”, “Less Essen- 
tial”, and “Least Essential” duties. 

Results of the study show: (1) the city-wide director’s 
job covers a wide range of activities indicating the need 
for training in broad rather than specialized areas; (2) the 
job is still in the developmental stage; (3) the job is sub- 
stantially the same in cities of all sizes in regard toduties 
performed; (4) guidance in the public schools of the United 
States is still mainly a function of the secondary schools; 
(5) the path to the city-wide director’s job is through the 
high school counselor’s job; (6) duties concerned with 
“Policy and Planning” are the most important of six cate- 
gories of duties used in the study; (7) duties concerned 
with “Research and Evaluation” are the most difficult to 
perform; (8) coordinating guidance activities requires the 
most time; (9) the aspirant to the city-wide director’s job 
should plan for a minimum of one full year of training 
beyond the Master’s degree. 
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THE PROFESSIONAL PREPARATION AND 
PERSONAL CHARACTERISTICS NEEDED 
BY JUNIOR HIGH SCHOOL PRINCIPALS 


(Publication No. 14,010) 


W. Darrell Manney, Ed.D. 
The University of Oklahoma, 1955 


The junior high school grew out of the dissatisfaction 
with the public school system as it existed around the turn 
of the century. This type of school has become widespread, 
but in recent years, some dissatisfaction with it has devel- 
oped. This dissatisfaction has been attributed, by some 
authorities, to lack of personnel trained specifically for 
the junior high school. 

This study is concerned with the professional prepara- 
tion and personal characteristics needed by junior high 
school principals. The term “professional preparation” 
refers to professional education and teaching experience. 
Personal characteristics are defined as those qualities of 
character which tend to make for the success or failure 
of a junior high school principal. 

The purpose of this study is to develop criteria iden- 
tifying what the professional preparation and personal 
characteristics should be, and to compare the criteria 
with the present status of professional preparation of jun- 
ior high school principals, and with the certification re- 
quirements of the different states in the North Central 
Association of Secondary Schools and Colleges. 
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The data for this study were collected by a questionnaire. 
The items in the questionnaire were suggested by profes- 
sors of secondary education in selected colleges and uni- 
versities of Texas. The questionnaires were returned by 
344 junior high school principals, 201 superintendents, and 
138 professors of secondary education in selected schools 
in the North Central Association. 

Thirty-six areas of professional education were estab- 
lished as criteria such as: a junior high school principal 
should have professional education in junior high school 
theory and practice, junior high school curriculum, coun- 
seling, and junior high school administration. 

The following fields of teaching experience were estab- 
lished as criteria: 

1. Experience as a junior high school teacher 

2. Experience as an elementary teacher 

3. Experience as an assistant junior high school 

principal 

Sixty-five personal characteristics were established as 
criteria such as: a junior high school principal should have 
ability to delegate responsibilities, have a cheerful attitude, 
have a democratic attitude in working with other people, be 
a person of good moral character, and be willing to accept 
persons as individuals. 

The criteria established were compared with the status 
of professional education of junior high school principals 
and the certification requirements in the states of the North 
Central Association. 


The general conclusions are: 


1. That junior high school principals are not well 
prepared for the positions that they hold. 


The status of professional preparation of junior 


high school principals exceeds the certification 
requirements in most states. 


The certification requirements in most states are 
not high enough to have any significant effect on 
the Professional education of junior high school 
principals. | 


. If it is possible for personal characteristics to 
be acquired, then it seems that attention should 
be given to them in the preparatory program of 
junior high school principals. 
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THE STATUS OF THE ELEMENTARY-SCHOOL 
PRINCIPALSHIP IN OKLAHOMA IN 1953-54 


(Publication No. 14,017) 


Walter Edwin Rappolee, Ed.D. 
The University of Oklahoma, 1955 


Leaders in education require exact information in order 
to deal effectively with current problems. In the past, when 
confronted with problems relative to the elementary-school 
principalship in Oklahoma, educational leaders and others 
have had to resort to generalities because of the absence 
of adequate basic information. One of the purposes of this 
thesis is to provide current data concerning the principal- 
ship in Oklahoma. 





The elementary-school principalship in Oklahoma 
should maintain standards of professional competency 
which are compatible with today’s needs. Continuous pro- 
fessional growth and development are essential to the at- 
tainment of these standards. Basic to any program of 
growth is the necessity of frequent appraisal. The mate- 
rial and data in the present study can be used as a means 
of appraisal. 

The problem was to analyze the present status of the 
elementary-school principalship in Oklahoma. 

Data were obtained by questionnaires returned by 206 
teaching principals and 152 supervising principals of ele- 
mentary schools in Oklahoma during the school year 1953- 
04. 

The following is a summary of the findings: 

1. Two hundred seventy five, or 76.6 per cent, of the 
358 principals reporting were men and 83, or 23.4 per cent, 
were women. 

2. Seventy seven per cent of the teaching principals and 
76% of the supervising principals were men. 

3. The average age of the reporting principals was 44.8 
years. The average age of the men principals was 43.2 
years and of the women principals 47.8 years. 

4. All of the principals reporting held the bachelor’s 
degree and 72 per cent held the master’s degree. Eight 
principals reported having the doctor’s degree. 

0. Of the principals holding the bachelor’s degree as 
the highest degree 92.4 per cent were classified as teach- 
ing principals. 

6. History was the undergraduate major of the largest 
number of principals. School Administration was the major 
of the largest number of principals in their advanced train- 
ing. 

7. The median number of years public school experi- 
ence reported by principals was 18.5 years. Supervising 
principals reported a median of 24.6 years public school 
experience as compared with 15.5 years experience by 
teaching principals. 

8. The women principals reported an average of 16.1 
years teaching experience in the elementary schools as 
compared with an average of 5.0 years by the men. 

9, Supervising principals reported a median of 9.1 
years experience in the elementary-school principalship 
as compared with 4.9 years reported by teaching principals. 

10. One Hundred Seventeen, or 34.6 per cent, of the 
principals participating in this survey were appointed to 
the principalship from the ranks of elementary classroom 
teachers. Sixty-two, or 18.4 per cent came to their pres- 
ent position from another elementary principalship. 

11. The average salary reported was $4,103.00. The 
median annual salary reported was $3,975.00 

12. The teaching principals reported an average annual 
salary of $3,783.00. The supervising principals reported 
an average annual salary of $4,764.00. 

13. Seventy per cent of the predecessors of the princi- 
pals participating in this survey left the principalship. Of 
this group 21 per cent became superintendents, high school 
principals, junior high principals, or other officials con- 
nected with public education; seventeen per cent took posi- 
tions not connected with public education. 

14. Sixty-seven per cent of the principals reporting 
stated they had no clerical assistance. 
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A PROPOSED SYSTEM OF PUBLIC COMMUNITY 
COLLEGES FOR ALABAMA 


(Publication No. 13,308) 


Damon D. Reach, Ed.D. 
George Peabody College for Teachers, 1955 


Major Professor: Willard Goslin 


The people of the United States have been engaged in a 
unique experiment in universal education from the very 
beginning of this country. They believe in the widespread 
dissemination of information and equality of educational 
opportunity as the only sure foundation for a democratic 
way of life. 

The purpose of this study was to determine (1) the fea- 
sibility of developing a system of community colleges for 
Alabama, (2) the area to comprise each administrative unit 
and the most desirable location of the college within that 
unit, and (3) the best plan for the organization, control, and 
financing of such institutions in Alabama. 

The procedure followed in this study consisted essen- 
tially of the following steps: 

1. A study was made of the history and development of 
the junior college, and community college movement, inthe 
United States. 

2. A study was made of Alabama’s human and economic 
resources as a basis for suggesting a plan for financing a 
state-wide system of community colleges. 

3. A study was made of the school system of Alabama 
and a statement of principles formulated which could be 
followed in the development of a state-wide system of com- 
munity colleges. 

4. Based on the findings of the studies indicated in 1, 2, 
and 3 above, recommendations were made for the estab- 
lishment and control of community colleges as an integral 
part of the public school system of the state. 

The community college is a free public institution de- 
signed to supply the continued education of youth beyond 
the high school and meet the educational needs of adults. 
This means the institution must give the equivalent of the 
first two years of work usually offered in colleges and 
universities. In addition, it must provide a more diversi- 
fied program of educational services to meet the needs of 
all the people. 

The measure used in this study as an indication of fea- 
sibility of maintaining a community college was the enroll- 
ment in grades nine through twelve in the district the insti- 
tution is to serve. The ratio of community college to high 
school enrollment applied was one to six. This would call 
for an enrollment of at least twelve hundred in grades nine 
through twelve in a district for it to be considered as a lo- 
cation for a community college. 


Conclusions and Recommendations 


The following conclusions and recommendations were 
developed from the study: 

1. A planned state-wide system of forty-five community 
colleges should be established in Alabama. 

2. Community colleges should be a part of the public 
school system. 

3. The plan of state aid should be analogous to that cur- 
rently being followed for elementary and secondary schools. 
The minimum local tax levy should be increased by two 





mills to establish a community college program. Tuition 
fees should be eliminated. 

4. A minimum enrollment of about two hundred students 
for each institution is suggested. 

5. An enrollment of at least twelve hundred in grades 
nine through twelve should be considered as a minimum 
for setting up community college districts. 

6. A county-unit organization is suggested. Counties 
not supporting public community colleges should cooperate 
with other counties in making a community college avail- 
able to all. 

7. Consolidation of some districts will be desirable. 

It is not recommended to consolidate at the post-high school 
level alone in order to have a district large enough to estab- 
lish a community college. 

8. A plan of subsistence allowances is recommended 
for those students who live beyond commuting distance of 
thirty miles. 

9. Community colleges should be established and main- 
tained in accordance with prescribed rules and regulations 
adopted by the State Board of Education. 
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THE PRESENT STATUS AND FUNCTION OF 
BUSINESS EXECUTIVES IN THE PUBLIC SCHOOLS 
OF INDIANA IN CITIES OF LESS THAN 


200,000 INHABITANTS 
(Publication No. 14,586) 


Cecil Bernard Sonner, Ed.D. 
Indiana University, 1955 


Chairman: W. Monfort Barr 


Purpose of the Study 


The purpose of this study was to determine (1) the 
status of the business executive in his school administra- 
tive organization and in the community which he serves, 
(2) the function which he performs, (3) his background 
prior to current employment, and (4) opinions of business 
executives and their superintendents concerning desirable 
educational, social and professional contacts of business 
executives. 


Procedure 


In accordance with other studies of a similar nature 
and the opinions of practitioners in the field of business 
administration, an interview guide was developed which 
was used in interviews with superintendents and business 
executives in 33 Indiana school cities. 


Findings 


Characteristics of School Business Administration. 
Public school administration operated within statutory lim- 
itations and according to the policies of the boards of edu- 
cation. The policies were found in minutes of the board 
and often were published in administrative handbooks. Su- 
perintendents favored the type of business administrative 
organizations which were in existence. Contracts with the 
business executives were often non-existent. Their salaries 
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varied according to their educational background and the 
responsibilities of their assignment. 

Status of Public School Business Executives. The typ- 
ical school business executive was a local resident with 
related vocational experience when employed; his educa- 
tion, either formal or informal, often gave him helpful 
background; he participated in only a limited way in pro- 
fessional, social, and civic organizations. 

Functions of Business Executives. The title of a busi- 
ness executive is not always indicative of the functions he 
performs. The activities of business executives usually 
fall in the areas of their major responsibilities. 

Desirable Qualifications of Business Executives. A 
majority of the business executives and their superintend- | 
ents thought teaching experience, business experience, 
local residence, internship, and membership in social, and 
Civic organizations beneficial to the business administrator. 
They were unanimous in their agreement that business ad- 
ministration should be a full time assignment. 




















Conclusions 


The following conclusions are based on the findings of 
the study: 

(1) Lines of business administrative responsibility were 
well established and understood. These conditions were 
acceptable to superintendents. 

(2) Business executives, prior to present employment, 
had successful experience in an area related to their pres- 
ent assignment. 

(3) Thirty-five years is a desirable minimum age for 
a candidate for a business administrative position. 

(4) The duties of the school business executive required 
all of his working hours. 

(5) In-service training of business executives is imper- 
ative. 

(6) Data were inconclusive as to the professional status 
of the business executive. 

(7) Duties were not confined to areas of major perform- 
ance. 

(8) Local conditions determined the advisability of par- 
ticipation by the business executive in social and civic or- 
ganizations. 


Recommendations 


It is recommended that: 

(1) Only candidates with a Bachelor’s degree be con- 
sidered for the position of financial clerk. 

(2) Only candidates with a Master’s degree and a major 
in Public School Administration be considered for the posi- 
tions of supervisor of buildings and grounds, business man- 
ager, and purchasing agent. 

(3) Candidates have a concentration of training in areas 
basic to their particular interest. 

(4) Candidates for school business administrative po- 
sitions realize the importance of being interested in people, 
and of being willing and able to guide and motivate their 
professional growth. 

(5) Business administrators have a thorough knowledge 
of the philosophy of education. 

(6) Business executives be given professional status 
regarding their contractual relations. 

(7) A study be made to determine causes for lack of 


(8) A survey be made of the techniques and methods 
used in the adjustment of new employees in school business 
organizations. 

(9) A similar study be made in neighboring states. 
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EXTENDING SECONDARY EDUCATION TO MEET 
THE FURTHER EDUCATIONAL NEEDS OF OHIO 
RURAL YOUTH AND ADULTS 


(Publication No. 14,498) 


John Martin Stanfield, Ph.D. 
The Ohio State University, 1955 


Purpose of this study. The purpose of this study is five- 
fold: (1) to determine whether there is a need for commu- 
nity educational centers; (2) to determine the interest of 
youth and adults in community educational centers above 
the high school level; (3) to secure the opinions of seniors 
and their parents concerning further educational needs and 
plans of seniors; (4) to secure opinions as to the adequacy 
of present offerings in the rural secondary school; and (5) 
to secure opinions on the problems of legislative needs, 
financial support, location, organization, and teaching staff 
for the community educational center. 

The ultimate aim of the study is the development of a 
series of recommendations in regard to the kind of educa- 
tional program that rural people think best fitted to serve 
Ohio’s needs. 








Data for the study. The data have been derived from 
the following sources: (1) the returns of a questionnaire 
sent to 1,471 Ohio Farm Bureau Advisory Council Members; 
(2) personal interviews with twenty-four Farm Bureau Ad- 
visory Councils over a six-county area, namely, Auglaize, 
Champaign, Hardin, Logan, Shelby, and Union counties; 
(3) the returns of a questionnaire administered to the sen- 
iors of the six-county area; and (4) the returns of a ques- 
tionnaire administered to the parents of the seniors of the 
six-county area, 


Major Findings of the Study: 








interest by business executives in professional organiza- 
tions. 


1. Seventy-three and nine-tenths per cent of the respond- 
ents in the state-wide study and 84.3 per cent in the 
six-county study favor the upward extension of present 
educational programs. 


Eighty and eight-tenths per cent in the state-wide study 
and 78.6 per cent in the six-county study favor permis- 
sive legislation. 


Forty-seven and four-tenths per cent in the state-wide 
study and 58.4 per cent in the six-county study favor 
state and local support, with minimum tuition as a means 
for financial support. 


.. The community college should provide a two-year col- 
lege program that would include terminal, preparatory, 
and general education curricula, and adult education. 


Seventy and eight-tenths per cent of seniors and 66.5 
per cent of their parents indicated an interest in attend- 
ing a community college. 
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Major Recommendations of the Study: 








1. Permissive legislation should be enacted by the 101st 
Ohio General Assembly. 


. Should the 101st General Assembly not enact this legis- 
lation, then the recommendation made by the Ohio 
School Survey Committee that a committee be created 
to conduct a comprehensive study of higher education 
should be accepted, and adequate provision should be 
made by law to insure its proper functioning at the ear- 
liest possible date. Further, it was recommended that 
the scope of the study include the determination of the 
needs for extending education to include Grades XIII 
and XIV in Ohio’s public-education system. 


The community college program should be flexible and 
serve the educational needs of both youth and adults. 


The present four-year colleges and universities of Ohio 
should give active leadership and assistance in the es- 
tablishment of a state-wide system of community col- 
leges for Ohio. 424 pages. $5.30. Mic 55-926 


ADMINISTRATIVE PRACTICES FOR OFF-CAMPUS 
EXTENSION CLASSES FOR TEACHERS IN THE 
NORTH CENTRAL ACCREDITING AREA 


(Publication No. 14,022) 


Norland William Strawn, Ed.D. 
The University of Oklahoma, 1955 


Although classes given off the campus by institutions of 
higher learning are not a recent development in this coun- 
try, classes of this kind have multiplied rapidly during the 
last decade. The growth has been sorapid that there seems 
to have been little time for a comprehensive study of the 
administrative procedures relative to off-campus classes. 
The purpose of this study is to survey the administrative 
practices for off-campus classes for teachers and to rec- 
ommend ways of improving these practices. 

The data for this study were obtained from three sources: 
(1) questionnaires returned by 114 universities and colleges 
accredited by the North Central Association of Colleges and 
Secondary Schools; (2) replies from follow-up letters sent 
to these institutions in order to clarify data from question- 
naires received; and (3) interviews with a large number of 
people responsible for the off-campus class program at 
their respective institutions. 

The following is a summary of the most significant data 
collected: 

1. During the period from November 1, 1952, to Novem- 
ber 1, 1953, the changes in the number of off-campus 
classes and in the enrollment for these classes were neg- 
ligible. 

2. Off-campus classes are generally offered for non- 
resident credit. 

3. Nearly half of the 114 participating institutions limit 
the amount of off-campus work that can be taken at any one 
time to six semester hours. 

4. Considerably more than half of the off-campus 
teachers are full-time faculty members who teach off- 
campus classes as a part of their regular load. 

0. There are two principal methods of enrolling off- 





campus students. One is to have the enrolling performed 
by the teacher of the class; the other is to have this func- 
tion carried out by the director of extension or one of his 
staff. The institutions that use each of these methods are 
approximately equal in number. 

6. Eighty-two of the institutions expect their off- 
campus classes to be self-supporting. 

7. In those institutions in which teachers receive extra 
compensation for off-campus teaching, the method most 
often used for determining the amount is one based on the 
number of credit hours taught. 

The recommendations are of three kinds: (1) those 
that pertain to administrative practices in organizing off- 
campus classes; (2) those that have to do with instruction 
in off-campus classes; and (3) those that relate to financ- 
ing off-campus classes. 

Of these recommendations, probably the most signifi- 
cant one suggests that the quality of instruction be im- 
proved by setting up an extension faculty to be approved 
by an extension committee. 

Another recommendation is that an off-campus class 
program should not be self-supporting, that the adminis- 
trative costs and a part of the instructional costs come 
from an appropriation set aside for these purposes. 
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SELECTION OF COUNTY SUPERINTENDENTS 
OF EDUCATION IN ALABAMA 


(Publication No. 13,310) 


Harold Silas Strickland, Ed.D. 
George Peabody College for Teachers, 1955 


Major Professor: W. D. McClurkin 


At different times between 1856 and 1915, election by 
popular vote and appointment by the state superintendent 
of education were used as methods of selecting county 
superintendents of education in Alabama, In 1915, the state 
reorganized its public school system on a ‘Modified County 
Unit Plan” and made provisions for county superintendents 
of education to be appointed by county boards of education. 

Between 1915 and 1950, forty-seven Alabama counties 
were successful in getting local bills passed by the state 
legislature allowing them to elect their county superin- 
tendents of education by popular vote. Forty-four of the 
state’s sixty-seven counties elected their superintendents 
of education by popular vote in 1950. 

These conditions pose four questions which serve as a 
basis for this study. 


1. What, in the opinion of leading educators, is the 
best method of selecting county superintendents of 
education? 


. Which method of selection, election or appointment, 
secures the better qualified educational leaders? 


. Which superintendent of education, elected or ap- 
pointed, organizes and conducts the better school 
system and programs? 


. What factors, if any, in school organization and 
administration were associated with changes in 
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the method of selecting county superintendents of 
education? 


Some data were obtained by a questionnaire addressed . 
to present superintendents. Statistical data from a variety 
of sources were tabulated by five-year intervals from 1920 
through 1950 according to electing and appointing counties. 
Comparisons were made by arithmetic means and differ- 
ences tested for significance by calculation of a bi-serial 
correlation. 

The nation’s leading educators are almost unanimous 
in their belief that appointment by county boards of educa- 
tion is the most desirable method of selecting county super- 
intendents of education. Alabama county superintendents 
appointed by boards of education were better qualified, 
served in one position an average of 2.01 years longer, and 
showed more superior characteristics of professional lead- 
ership than their elected counterparts. 

Even with greater effort per person, $18.96 as compared 
to $15.51, electing counties fell below appointing counties 
in total expenditures per child in average daily attendance. 
Appointing counties had an average expenditure of $100.62 
per white and $46.21 per Negro student, while electing 
counties had an average expenditure of $72.28 per white 
and $31.86 per Negro student. Despite the difference in 
expenditures, school programs in electing and appointing 
counties showed no significant differences. 

Factors of a political nature appeared to be more closely 
associated with changes in the method of selecting superin- 
tendents. However, administration factors, such as, “con- 
solidation,” “location of new schools,” “changes in bus 
routes,” and “employment of bus drivers,” were rated as 
being associated with changes by 57 to 70 per cent of to- 
day’s superintendents. 

It appears that all board of education members consider 
their work as a public service. Appointing counties are 
served by better trained board members, and boards give 
more consideration than the electorate to training and ex- 
perience as basic qualifications for superintendents. Ap- 
pointed superintendents come from a wider range of pro- 
fessionally-experienced persons, have more training and 
experience, have longer tenure, employ better trained per- 
sonnel, and are paid higher salaries. There is a wide gap 
between the concepts of lay people and professional educa- 
tors concerning the duties, responsibilities, and qualifica- 
tions required of superintendents of education. 
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AN ANALYSIS OF STRUCTURAL ORGANIZATION 
FOR CURRICULUM CHANGE IN SCHOOL SYSTEMS 


(Publication No. 13,574) 


Selma Esther Whilt, Ed.D. 
University of Illinois, 1955 


This thesis attempts to build a conceptual framework in 
the form of a set of postulates for evaluating and inventing 
schemes of organizational structure for curriculum change 
in school systems. Knowledge and ideas from the fields of 
democratic values, social psychology and successful group 
operation are examined for implications for structural 
organization. The method of practical intelligence and the 





utilization of social power are also analyzed for ideas 
pertinent to the problem of structural organization. From 
these sources, a set of postulates are derived for use in 
analyzing structural organization for curriculum change. 
One use of the principles is illustrated by showing how 
they may be applied to a school actual system. 

The study proposes the following conclusions as being 
justified: 

1. Structure is but one aspect of a successful program 
of curriculum development. It can perform services which 
expedite the program. It can also prevent its successful 
operation. 

2. Structure can be analyzed in terms of the purposes 
it is to serve and evaluated in terms of its ability to a- 
chieve these purposes. It does not have to be adopted with 
blind faith from other institutions or organizations without 
any consideration of suitability. A structural scheme al- 
ways serves a purpose. Borrowed schemes may be serv- 
ing purposes which are inimical to the goals of a school 
system. 

3. In analyzing and evaluating structure, two aspects 
of its provisions must be considered: The direct provi- 
sions which it can make toward achieving the organiza- 
tional goals and the processes or activities which it can- 
not provide for but must encourage or permit. 

4. An organizational structure which fails to provide 
as adequately as it might for achieving organizational pur- 
poses may still be successful because it permits the nec- 
essary activities to operate outside its structure. Mem- 
bers of the organization may set up procedures which 
achieve purposes, even though structure may ignore or 
discourage such practices. 

0. In its present state of development, organizational 
structure seems to offer little direct help in providing for 
successful, creative small group action. It provides the 
large framework within which inter-group coordination, 
communication, authority, responsibility and the like are 
provided but within the small group, success in goal a- 
chievement is still a product of interaction and growth of 
group members. 

It is hoped that this study may provide a basis for fu- 
ture studies in the area of organizational structure. Much 
more needs to be known and more inventiveness needs to 
be employed in devising the structural schemes for school 
systems. It is thought that the major contribution of the 
present study lies in the illustration of one method by 
which such thinking and inventing can be done. The actual 
postulates presented will be of value only as they meetthe 
needs and represent the values of groups of persons work- 
ing to plan or improve structural patterns. In their pres- 
ent form, they represent the values and beliefs of the 
writer. Others who use them would need to examine their 
basis carefully to see if the basic values are acceptable 
and in harmony with the purposes of the users. 
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EDUCATION, ADULT 


THE RELATIONSHIP BETWEEN PARTICIPATION 
IN THE COMMUNITY SELF-HELP ASSOCIATION 
AND PARTICIPATION IN POLITICAL ACTIVITY 


(Publication No. 13,982) 


Herbert Henry Maccoby, Ph.D. 
Columbia University, 1955 


For abstract see Sociology, General p. 2334. 
209 pages. $2.61. Mic 55-930 


EDUCATION, AGRICULTURAL 


A STUDY OF THE SUPERVISION OF 
VOCATIONAL AGRICULTURE 
STUDENTS’ FARMING PROGRAMS 


(Publication No. 14,238) 


Travis Beacher Reese, Ed.D. 
University of Houston, 1955 


I. Purpose 


The purpose of this study was (1) to determine the ex- 
tent to which selected practices and procedures are used 
in the development of students’ supervised farming pro- 
grams and (2) to determine the effect of selected factors 
upon the quality and scope of students’ supervised farming 
programs. 

The study was limited to the supervisory and develop- 
mental phases of the supervised farming programs of all- 
day students of vocational agriculture. It was further 
limited to twenty-four schools in the Gulf Coast area of 
Texas offering vocational agriculture to white children. 


Il. Procedures 


The normative survey method with the questionnaire 
technique was used in securing data. Data from the ques- 
tionnaires, completed by both vocational agriculture teach- 
ers and students, form the basis for the inquiry. 

A committee of experts in the field of vocational agri- 
culture advanced twenty-seven propositions as being either 
essential or highly desirable to the success of a student’s 
supervised farming program. The committee also intro- 
duced eight factors that may affect the quality and scope 
of a student’s supervised farming program. 


II, Conclusions 


Of the eight factors that in the judgment of the commit- 
tee of experts would affect the quality and scope of a stu- 
dent’s supervised farming program, the evidence showed 
that these are essential in achieving a successful program: 

(1) Adequate facilities available to the student with 
which to complete successfully his productive projects. 

(2) Supervisory visits by the teacher to the student’s 
supervised farming program. 





(3) High student interest in the supervised farming 
program. 

Among the supervisory practices which the committee 
of experts considered very important, the following were 
found to require additional attention from the vocational 
agriculture teachers: 

(1) Approving students before admitting them to classes 
of vocational agriculture. 

(2) Visiting first year students prior to their enrollment 
in class. 

(3) Surveying enterprises on the student’s home farm. 

(4) Explaining characteristics and purposes of the 
supervised farming program to parents of first year stu- 
dents. 

Of the supervisory practices which the committee of 
experts considered very important, these were found to 
need additional attention by school district authorities: 

(1) Making school farms available to students. 

(2) Promoting the principles and philosophy of voca- 
tional agriculture. 

Of the supervised farming practices which the commit- 
tee of experts believe very important, the following were 
found to need additional attention by both teachers and 
students: 

(1) Student record keeping. 

(2) Accumulation of assets by the student that could be 
used to establish the student in farming, to further his 
education, or to be used for other gainful employment. 

(3) Planning of students’ long-time supervised farming 
programs. 125 pages. $1.56. Mic 55-931 


THE USE OF DEMONSTRATION PLOTS IN 
VOCATIONAL AGRICULTURE IN OHIO 


(Publication No. 14,507) 


Richard Heilbron Wilson, Ph.D. 
The Ohio State University, 1955 


The study was undertaken to appraise the use made of 
demonstration plots conducted on the home farms of high 
school, young, and adult farmer students of vocational ag- 
riculture in Ohio and to provide information which could 
contribute to the more effective and more extensive use of 
such plots by teachers in connection with instruction con- 
cerning basic principles and new practices of crop produc- 
tion. It was believed that through the use of demonstrations 
on the home farm, the acceptance of new practices would 
be hastened. 

A research project was developed in the Department of 
Agricultural Education to encourage increased use of dem- 
onstration plots. Three annual surveys of all departments 
were conducted to determine the number of students con- 
ducting demonstrations and the respective crop enterprise 
involved. 

Teachers’ experience with demonstrations relative to 
objectives, difficulties encountered, circumstances asso- 
ciated with successful demonstrations, achievements of 
demonstration programs, and opinions regarding future 
emphasis was summarized from a free-response question- 
naire returned by 60 teachers of 108 teaching in depart- 
ments for which they had reported demonstration programs 
in 1952 and 1953. 
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Farmers’ experiences and opinions concerning demon- 
stration plots were assembled from a 63 per cent response 
to a questionnaire mailed to 265 farm homes of high school, 
young, or adult farmer students. Names and addresses for 
“least successful” and “most successful” demonstration 
situations were provided by teachers currently serving in 
departments where each had reported demonstration pro- 
grams in 1952, 1953, or 1954. 

The percentage of teachers reporting local demonstra- 
tion programs increased from 19 in 1952 to 34 in 1954, In 
75 per cent of the cases, fewer than 10 students per depart- 
ment were involved. The number conducting demonstra- 
tions increased from 438 in 1952 to 1,132 in 1954. Sixty- 
four per cent of the demonstrations were conducted by high 
school students, and 36 per cent by young adult farmers. 
Sixty per cent of the demonstrations involved the corncrop; 
26 per cent involved small grain crops, including wheat, 
oats, and soy beans; and 12 per cent dealt with pasture 
and meadow trials. 

Sixteen teacher objectives for using demonstration plots 
were identified. Four, accounting for 44 per cent of the 
responses of teachers, related to securing acceptance or 
use of new practices; five, involving 33 per cent of the 
responses, were termed educational; and seven, relating 
to public relations, accounted for the remaining responses. 
The accomplishments most frequently mentioned had to do 
with securing the acceptance of practices. All of the teach- 
ers but one were favorable to the use of demonstrations, 
the prevailing opinion being that most teachers should de- 
velop demonstration programs involving simple trials 
conducted on home farms. 

Farmers were generally favorable to the use of demon- 
stration plots in vocational agriculture, 95 per cent indi- 
cating that they “were practical and worth the time” or 
“definitely, they should be continued.” Nearly 60 per cent 
indicated definite plans to change some practices as a re- 
sult of demonstrations on the home farm. Seventy-six per 
cent indicated a desire to have more demonstrations on 
their home farms, and 67 per cent believed that most high 
school and “adult” students should be encouraged to develop 
demonstrations. Ninety-six per cent indicated interest in 
conducting demonstrations in cooperation with the Experi- 
ment Station. Generally, farmers evidenced more recog- 
nition of the accomplishments of demonstrations in areas 
relating to public relations, and slightly less recognition 
of those in areas relating to educational outcomes and the 
acceptance of new practices. Little difference was noted 
in the responses of farmers, when analyzed according to 
major student group, i.e., high school, or young and adult 
farmer, or when studied by groups according to the teach- 
er’s rating of the success of the demonstration. 
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EDUCATION, GUIDANCE 


THE NEED FOR PROVIDING AN ORGANIZED 
PROGRAM OF GUIDANCE SERVICES FOR 
THE HIGH SCHOOLS OF URBAN INDIA 


(Publication No. 12,562) 


Jer Dosabhai Daboo, Ed.D. 
University of Michigan, 1955 


The purpose of this study is to indicate the need for an 
organized program of guidance services for the high schools 
in urban India, the feasibility of such a program, anda 
proposed plan of guidance services for such schools. 

To that end, two things were done: (1) the social, eco- 
nomic, and educational situations in India were surveyed 
to establish the need for organized guidance services, and 
(2) the meaning of guidance and administration of guidance 
services in the United States were examined to set an ar- 
chetype for a modified program for Indian schools. For 
the former, both original and secondary sources were 
studied, and for the latter, secondary sources predomi- 
nated. 

This study is a critical survey of the existing educa- 
tional, social, and economic situations in India. It is based 
on the most recent information available. It does notclaim 
to present the ultimate plan for educational reconstruction 
which would cure all the educational ills which have pre- 
vailed for centuries in that country. But it does aim to 
make the public of India more aware of the needs of its 
youth and to give insight to teachers which will help them 
to guide the youth they educate. 

Independent India has embarked upon a plan for educat- 
ing her 60 million unschooled children. It is the belief of 
the writer that this is the appropriate time to make ade- 
quate changes in the existing system of education in the 
country. 

Organized guidance services have proved beneficial in 
the United States. If India would adopt such a system 
suited to local conditions and based upon psychological and 
pedagogical principles, the writer believes that the country 
would render valuable service to her youth. Such a system 
would eventually improve the social and educational status 
of the people in the country and would solve many prob- 
lems related to unemployment. 

Though such a program is needed in India for the en- 
tire educational system, it should be initiated in the high 
schools because high school pupils need such services 
more urgently than do the pupils in the other departments 
of the school system. Relatively few enter the universi- 
ties, and therefore the majority of the high school gradu- 
ates search for work immediately after leaving schools. 

It would also help the high school graduates to pursue 
higher studies more profitably at the university level. 

Education in India has suffered immensely during the 
last few years. Consequently mass illiteracy prevails. 
This is the main reason for backwardness and poverty in 
India. Eminent Indian and foreign educators have emphat- 
ically suggested the complete overhauling of the educa- 
tional system in India. 

The initiation of the proposed plan would not involve 
the expenditure of a fabulous amount of money; hence it 
is considered feasible by the writer. The suggested plan 
of training of teachers as guidance workers is moderate 
and involves essential changes in the curriculum of the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 2083 





teacher training colleges. An in-service training program 
is proposed and summer courses could also be provided 
without much difficulty. 

In conclusion, the evidence indicates that the program 
of guidance services which the writer has proposed is 
feasible. The need for it is urgent. 

330 pages. $4.13. Mic 55-933 
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A HISTORY OF THE DEVELOPMENT OF MUSIC 
EDUCATION IN THE ARCHDIOCESE OF CINCINNATI 


(Publication No. 13,744) 


Sister Mary Joeline Ebertz, R.S.M., Ed.D. 
University of Cincinnati Teachers College, 1955 


Chairman: Gordon Hendrickson 


The purpose of the study was to trace the growth and 
development of music education in the Catholic schools of 
the Archdiocese of Cincinnati. Because of the intimate 
connection between the Church and the schools, a secondary 
purpose of the study was to determine the influence of 
church music on music education in the Catholic schools. 
Along with a presentation of the development of Catholic 
music education, it was the aim of the study to discuss the 
curriculum, musical activities, teacher preparation, super- 
vision and other phases of the musical life of the Catholic 
schools of the archdiocese of Cincinnati. 

The major sources of information included: (1) docu- 
ments and correspondence preserved in the archives of the 
Archdiocese of Cincinnati, (2) annual reports and bulletins 
of the superintendents of parochial schools, (3) reports, 
letters and bulletins of the diocesan supervisor of music, 
(4) records and reports of various religious communities 
which have taught in the archdiocese, (5) community and 
diocesan courses of study, (6) old music books and pro- 
grams, (7) catalogues and prospectuses of the schools, 

(8) papal documents, decrees of councils, and pastoral let- 
ters of bishops, (9) editorials and articles in the diocesan 
weekly newspaper, (10) interviews with the diocesan super- 
visor of music and with community music supervisors and 
teachers. Other sources were articles in music periodi- 
cals, histories of school music, histories of Catholic educa- 
tion in the United States and in the Archdiocese of Cincin- 
nati in particular, articles in educational journals, and 
yearbooks. 

Little success was met in the efforts to develop an or- 
ganized system of music education in the parochial schools 
as long as there was no centralized control. With the es- 
tablishment of the office of diocesan supervisor of music 
in 1926, uniformity was made possible in methods and tech- 
niques, particularly with the introduction of a diocesan 
course of study in music. A comparison of the music pro- 
gram of the parochial schools with that of the Cincinnati 
public schools showed that training in music found a nat- 
ural place in the Catholic schools from the very beginning, 
while almost twenty years of public school instruction 
elapsed before music education was placed on a par with 





other subjects of the curriculum. However, when it was 
finally introduced in the two systems, it made more rapid 
strides in the public schools, and, in some instances, set 
the pace for music education in the Catholic schools of the 
area. An interplay of influence between the Church andthe 
school was evident throughout the study. In the first place, 
the necessity for improvement in liturgical singing and the 
demands of parish pastors for children’s choirs to care 
for the singing at services forced the inclusion of music in 
the school program. On the other hand, the training in 
chant and other types of liturgical music received in the 
schools has elevated and refined the character of music 
performed at Church services. These two forces have 
acted upon one another to produce a well-developed pro- 
gram of school music and a type of liturgical singing which 
conforms with the wishes and directions of the hierarchy. 
267 pages. $3.34. Mic 55-934 


A STUDY OF THE EDUCATION OF THE 
OLD ORDER AMISH MENNONITES OF 
LANCASTER COUNTY, PENNSYLVANIA 


(Publication No. 13,407) 


Sheldon Madeira, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: William E. Arnold 


I. Statement of the Problem 
To explore and interpret the culture and the formal 
and informal education of the Old Order Amish Men- 
nonites of Lancaster County, Pennsylvania. 


II, Procedure or Methods 

Amish doctrine and current practices were deter- 
mined by survey, questionnaire, and visitation. Amish 
homes with their day-by-day teaching were observed 
and analyzed. The founding, maintenance, support, 
program of studies, as well as the teacher, methods 
of instruction and pupil activities of a typical Amish 
parochial school were studied. Finally an appraisal 
of the Amish by non-Amish citizens of Lancaster 
County was secured by visitation and questionnaire. 


. Results 

The Amish believe and teach that the Bible is the 
actual word of God; that the church should accept as 
members adults only; that participation in war, suits 
in court, and divorce are forbidden by the Bible; that 
the child is first a creature of God, then of the parent. 
They do not want their children to attend the public 
high school because they feel that eight years of 
schooling is sufficient. They also believe that attend- 
ance at a high school will expose their children to 
worldliness and conformity to the world. Non-school 
education is an integral part of their lives. They live 
largely to prepare for the next world. They accept 
death as an inevitable act of God. Their religious 
holidays are limited largely to Christmas and Easter. 
Barn raisings are unique with them. Hex signs are 
not a distinguishing characteristic of the Amish, Their 
whole pattern of life is directly related to their rear- 
ing. Their typical day begins at four a.m. and ends at 
nine-thirty p.m. They limit their reading largely to 
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the Bible and agriculture magazines. Special-event 
days contribute much to Amish social life. 

The Amish parochial school is chiefly the outcome of 
a desire to keep their children from straying from the 
paths of their fathers in religion and vocation. A num- 
ber of bills have been introduced into the Pennsylvania 
Legislature proposing the liberalization of the current 
compulsory attendance laws, but to date all such bills 
which have reached the governor’s desk have been 
vetoed. Points in which the Amish private schools are 
different from a one-room public school include the 
following: wall mottoes are Biblical, there is no flag 
salute, no musical instruments are used, two periods 
per week are devoted to instruction in German, state 
supervision is limited to enforcing the compulsory 
attendance laws, no teacher certification is necessary 
and support is by a levy on the Amish farmers in the 
geographical district. 

A survey of opinions of people who have lived in the 
Amish community for an average of thirty-one years 
shows that, in their personal feelings, seventy-one 
percent of those interviewed are in favor of the Amish; 
none is against. One hundred percent rated the Amish 
as equal to or above non-Amish in honesty. All con- 
sider them to be law abiding and an asset to the com- 
munity. 


. Conclusions 

(1) In matters not directly related to their “con- 
science” the Amish are like other people. In matters 
which they consider spiritual they are non-conformist. 
(2) The active acceptance of a religious belief is a 
powerful factor in determining one’s mode of living. 
(3) A people who educate themselves to be non-con- 
formist in religious views can apparently be competent 
citizens in the American social order, (4) The in- 
formal, out-of-school educative factors may exert a 
more powerful influence on children’s thinking than the 
formal in-school factors. (5) The formal school cur- 
riculum appears to be a less important factor in the 
education of the Amish. (6) Formal public education 
might profit from an examination of the out-of-school 
factors in a child’s training. (7) Either the pre-school 
years of a child or the post-years are important fac- 
tors in one’s thinking and consequent action. 

184 pages. $2.30. Mic 55-935 


THE DEVELOPMENT OF THE MODERN 
SEQUENTIAL PROGRAM OF WORD PERCEPTION, 
AS REVEALED BY THE LITERATURE 


(Publication No. 14,613) 


William Joseph Massey, Ed.D. 
University of Missouri, 1955 


Major Adviser: A. Sterl Artley 
PURPOSE: The twofold purpose of this study was first to 


trace the development of the sequential, balanced pro- 
gram of word perception found in the modern elemen- 
tary school, and second to identify concurrent educa- 

tional thought which paralleled changes in approaches 
to word perception from 1607 to 1955, as revealed by 

the literature. 





METHOD OF RESEARCH: Data used in the study were 
obtained from reports of research in education and psy- 
chology, publications of lectures and speeches, year- 
books of learned societies, summaries of reading con- 
ferences, college textbooks on the teaching of reading, 
treatises on psychology and philosophy, histories of 
education and encyclopedias. 


SUMMARY: 


(1) Word-perception ability was developed prior to 
1850 by the synthetic alphabet method in which 
words were synthesized from letter- and syllabic- 
elements. From 1850 to 1900 an attempt was made 
to make reading more meaningful by an analytic 
method in which words were learned as wholes and 
later analyzed into their elements. Memory train- 
ing and moral discipline were primary aims prior 
to 1850; meaningful reading was the aim between 
1850 and 1900. 


Between 1900 and 1925 word-perception ability was 
developed by the word, phonic, or story method. In 
each of these methods only one technique was 
stressed: the word method stressed learning words 
as wholes; the phonic method stressed phonic anal- 
ysis; the story method stressed meaning as the 
only factor in word perception. Dewey’s philosophy, 
the “child study” movement, and the results of sci- 
entific investigations were utilized to some extent 
in formulating programs of word perception. 


The period from 1925 to 1940 culminated in the 
modern program. The experience method, the ‘in- 
trinsic” method, and the phonic method were em- 
ployed. By 1940 there was general agreement that 
word perception should be an analytical process 
utilizing many word-attack skills. Dewey’s philos- 
ophy and research findings influenced the program. 
Psychological principles were freely used to sup- 
port and validate accepted methods. 


The modern program includes (a) the development 
of a sight vocabulary, and (b) the development of 
word-attack skills for recognizing new words, in- 
cluding context clues, word-form clues, structural 
and phonic analysis, and the dictionary. The pro- 
gram is based upon the results of research, with 
support and validation from accepted psychological 
principles. 


The history of word perception has been marked by 
an alternation from the synthetic to the analytic 
approach. 


There has been recent advocacy for a return to the 
synthetic alphabet-phonetic approach. 


The modern program includes desirable features 
from all earlier methods combined into a balanced, 
sequential, developmental program. 


Yearbooks of the National Society for the Study of 
Education for the years 1925, 1937, and 1949, which 
drew freely from the results of scientific investi- 
gations, have consistently advocated a balanced 
program of word perception. 
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CONCLUSIONS: 


(1) The yearbooks of the National Society for the Study 
of Education since 1925 have consistently recom- 
mended a balanced program of word perception 
based on results of research. 


Historically the answer to the question as to the 
method to be employed in developing word percep- 
tion has been sought in synthetic and analytic ap- 
proaches, 


A single approach to word perception, such as the 
alphabet, phonic, phonetic, or word method has led 
to a program which was lacking in the development 
of some of the needed word-attack skills, abilities, 
and understandings necessary for independence in 
reading. 


On the basis of historical evidence, there would 


appear to be little justification for a return to a sin- 


gle approach to word perception, such as the alpha- 
bet-phonetic approach currently being advocated. 
211 pages. $2.64. Mic 55-936 
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A STUDY TO DETERMINE WHETHER 
ABILITY IN ATHLETICS VARIES LINEARLY OR 
NONLINEARLY WITH AGE, HEIGHT, AND WEIGHT 


(Publication No. 14,093) 


Jess E. Cearley, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Charles H. McCloy 


The purpose of this investigation was to restudy the 
relationship of age, height, and weight to ability in track- 
and-field activities and to determine whether this relation- 
ship is linear or nonlinear. 

The subjects, 882 boys and 900 girls, ranged in age 
from 9 to 17 years. The data were records in three track- 
and-field events (standing broad jump, softball throw, and 
six-second run), ages, heights, weights, and measures of 
physiological age. 

The analysis of the data included the following proce- 


dures. (1) The records for the three track-and-field events 


were converted into performance scores. (2) For each 
year of age, the r’s of intercorrelation were computed for 
the performance scores, the heights, and the weights. For 
each two inches of height, the r’s of intercorrelation were 
computed for the performance scores, the ages, and the 
weights. For each ten pounds of weight, the r’s of inter- 
correlation were computed for the performance scores, 
the ages, and the heights. (3) The r’s of intercorrelation 
were computed for the performance scores, the ages, the 
heights, and the weights. (4) The r’s of intercorrelation 
were, for the elementary-school, the junior-high-school, 
and the senior-high-school girls, computed for the per- 
formance scores, the ages, the heights, and the weights. 
(5)The ’s werecomputed between the performance scores 





and the curvilinear classification scores read from a curve. 
(6) Regression equations were computed for predicting per- 
formance scores: for each year of age, from height and 
weight; for each two inches of height, from age and weight; 
and for each ten pounds of weight from age and height. 

(7) For each year of age, for each two inches of height, and 
for each ten pounds of weight, the performance scores were 
computed according to the regression equations in 6, (8) The 
performance scores obtained in 7 were smoothed. (9) The 
R’s were computed between the performance scores and 

the combination of the ages, the heights, and the weights. 
(10) For each year of age, for each two inches of height, 

and for each ten pounds of weight, the mean increases in 
the performance scores in the three track-and-field ath- 
letics were computed. 


The analysis of the data yielded the following findings. 

1. The r’s of intercorrelation that were obtained for 
the performance scores, the ages, the heights, and the 
weights meet the requirements for statistical significance 
at the .01 level of confidence. 

2. Age made its greatest contribution to the perform- 
ance scores of the boys at 15.5 years; and, of the girls at 
13.5 years. 

3. Height made its greatest contribution tothe perform- 
ance scores of the boys at 71 inches; and, of the girls at 
01 inches. 

4. Weight made its greatest contribution to the perform- 
ance scores of the boys and of the girls at 55 pounds. 

0. The R that was, for the boys, obtained between the 
performance scores and the combination of the ages, the 
heights, and the weights is higher than the y that was ob- 
tained between the performance scores and the curvilinear 
classification indices. The 7 that was, for the girls, ob- 
tained between the performance scores and the classifica- 
tion scores is higher than the R that was obtained between 
the performance scores and the combination of the ages, 
the heights, and the weights. 

6. It appears that for boys and for girls the relationship 
between ability in athletics and age, height, and weight is 
nonlinear. 123 pages. $1.54. Mic 55-937 


THE EFFECT OF INCREASING BACK AND 
ABDOMINAL MUSCLE STRENGTH 
ON LOW BACK PAIN 


(Publication No. 14,105) 


Martha Marilyn Flint, Ph.D. 
State University of Iowa, 1955 


Chairman: Associate Professor Margaret G, Fox 


The method of approach for relief of chronic recurrent 
backache in women described in this study, was the devel- 
opment of muscle power in the abdominal and back muscu- 
lature through use of a program of heavy resistance and 
low repetition exercises. Two groups of subjects were 
used in the investigation. An experimental group, composed 
of 19 subjects who complained of painful back symptoms, 
and a control group consisting of 27 subjects who were free 
from back pain. 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





2086 EDUCATION 





An attempt was made to determine the following: 


1. The average strength of selected trunk muscles be- 
fore a program of progressive resistance exercises 
and then to determine if there was a significant in- 
crease of strength in these muscles at the comple- 
tion of the program. 


The average number of treatment periods required 
to develop maximum muscular strength capacity in 
the trunk flexion and extension muscle groups. 


The amount of regression in abdominal and back 
muscle power following termination of the exercises. 


The mean back muscle strength/abdominal muscle 
strength ratios for both groups before and after the 
exercise program. 


The percentage of patients in the experimental group 
who found relief from pain after participating in the 
progressive resistance exercise course. 


Dynamometer and one lift maximum strength tests were 
given to the flexor and extensor trunk muscles of each sub- 
ject before and after the exercise program. The individu- 
alized day by day treatment consisted of performing exer- 
cises against a prescribed graded resistance supplied by 
a pulley weight arrangement. The daily period consisted 
of 10 trunk flexion exercises, 10 back extension exercises 
and 10 additional trunk flexion exercises. The subjects 
were asked to report three times weekly at prescribed 
times and to continue their treatment until they had reached 
their maximum strength development. 


From the data obtained, the following conclusions seem 
justified: 


1. A significant increase in abdominal and back muscle 
strength may be attained by use of a systematic pro- 
gram of progressive resistance exercises. 


The abdominal muscles show the greatest increase 
in strength. 


The most desirable number of exercise periods per 
week, was found to be two or three in preference to 
one or four. The average number of treatments 
necessary to reach maximum strength development 
was twenty-five and an average of twelve weeks. 


. As yet, there is no established standardized tech- 
nique for administering progressive resistance ex- 
ercises. 


The initial measurements for the abdominal and 
back muscle strength for the experimental group 
were not significantly different from those taken for 
the control group, nor was the gain attained by the 
two groups significantly different. 


. It is evident that back muscles are stronger than 
the abdominal muscles as indicated by the back 
strength/abdominal strength ratios. 


The back strength/abdominal strength ratios were 
less on the final measurements than on the initial 
readings for all the tests. 


. A larger percentage of subjects had a decrease in 
abdominal strength than in back strength on the post 
measurements. 


9. The methods used for measuring abdominal and back 
muscle strength, the dynamometer and one lift max- 
imum tests, have a significant correlation on all the 
tests except the after exercise abdominal test. 


There seems to be a definite relationship between 
chronic recurring backache and the strength of the 
abdominal and back musculature. Symptomatic re- 
lief is evident as muscle hypertrophy and power in- 
crease, 


Good performance of the abdominal and back pro- 
gressive resistance exercises is dependent upon an 
interested subject who feels well and is not overly 
fatigued. 74 pages. $1.00. Mic 55-938 


A CHRONOLOGY OF CHANGES IN 
COLLEGIATE FOOTBALL RULES, 1873 TO 1954 


(Publication No. 14,111) 
Lawrence James Green, Ph.D. 
State University of Iowa, 1955 
Chairman: Professor Charles H. McCloy 


The purpose of this study was to trace the changes in 
collegiate football rules from 1873 to 1954. The sources 
of material were copies of the Official Collegiate Football 
Rules. Changes were tabulated chronologically within the 











following subject-matter divisions: field, ball, players and 
equipment, substitution, scoring, procedure after scoring, 
length of game, time-out, delay of game, keeping time, dead 
ball, out-of-bounds, scrimmage, position of players at 
scrimmage, down and necessary gain, offside, kick from 
scrimmage, backward pass or fumble, kickoff, fair catch, 
ball in play by free kick, forward pass procedure, legal 
forward pass complete or incomplete, interference with 
forward pass, conduct of players, conduct of persons other 
than players, enforcement of penalties not provided for in 
definite rules, and duties of officials. 

Regulations relative to the following items have under- 
gone the most frequent changes in the period of 1873 to 
1954: (1) player equipment, (2) return of substitutes, 

(3) illegal delay of game, (4) putting ball into play from 
out-of-bounds, (5) possession of ball going out-of-bounds, 
(6) legal or illegal forward pass, (7) legal forward pass 
complete or incomplete, (8) interference with forward pass, 
(9) personal fouls, and (10) general provisions for penalty 
enforcement. 

Regulations relative to the following items have under- 
gone the most major changes or have had the greatest 
effect on the game in the period from 1873 to 1954: (1) spec- 
ifications for the ball, (2) value of scoring, (3) procedure 
after scoring, (4) movement of ball in scrimmage, (5) po- 
sition of players at scrimmage, (6) down and necessary 
gain, (7) offside player touches ball or ball touches oppo- 
nent, (8) forward pass procedure, (9) player’s use of 
hands, arms, and body, (10) duties of officials. 

On the basis of changes in the rules from 1873 to 1954 
the following three predictions relative to changes in the 
rules are made: 

(1) It would appear that the present substitution rule 
might undergo revision. The pattern of change in the rules 
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seems to indicate that if a radical change occurs, the rule 
is tempered somewhat in the ensuing years. The present 
limited substitution rule, after several years of two-platoon 





football, is considered unsatisfactory by some coaches. 

(2) It would appear that a strong provision might be 
added to the rules to make it unprofitable for a team to 
feign an injury in order to obtain an extra time-out. 

(3) It would appear that there might be several addi- 
tions to the player-equipment rule in the next few years 
because of the competitive effort shown in the past few 
years by athletic-equipment companies in the manufacture 
of protective equipment. 





278 pages. $3.48. Mic 55-939 


A MECHANICAL ANALYSIS OF SELECTED 

GYMNASTICS ON THE HORIZONTAL BAR, 

THE PARALLEL BARS, THE SIDE HORSE, 
THE STILL RINGS, AND THE SWINGING RINGS 


(Publication No. 14,112) 


William Frank Gustafson, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Charles Harold McCloy 


The purpose of this study was to analyze, according to 
principles of mechanics, competitive gymnastics that are 
performed on the horizontal bar, the parallel bars, the 
side horse, the still rings, and the swinging rings. 

The gymnastics that were analyzed were selected from 
a list which included all the apparatus gymnastics contained 
in six textbooks and additional apparatus gymnastics rec- 
ommended by three persons well acquainted with gymnas- 
tics. Duplicates, and gymnastics which have a very limited 
use in a teaching situation or in competition, were excluded 


from the list. 
A comprehensive list of principles of mechanics that 


apply to the execution of apparatus gymnastics was com- 
piledfrom various sources. This list was edited, and 
eleven principles were derived for use in the present study. 
These principles concern equilibrium, body momentum, the 
transfer of momentum, angular momentum of the whole 
body, the utilization of inertia, action-reaction, the short- 
ening and the lengthening of the radius of gyration, mechan- 
ical advantage, distance for absorbing force, distance for 
acceleration, and balance of forces. 

The apparatus gymnastics for which analyses were 
presented include thirty-six gymnastics performed on the 
horizontal bar, twenty-three on the parallel bars, eighteen 
on the side horse, nine on the still rings, and twelve onthe 
swinging rings. Motion pictures on 16mm, film were used 
for the analyses of the selected apparatus gymnastics. 

All the gymnastics were rated in terms of (1) the 
amount of strength needed for satisfactory performances 
and (2) the degree of skill required for satisfactory per- 
formances. A nine-point rating scale--three ratings in 
the elementary (E) classification, three ratings in the in- 
termediate (I) classification, and three ratings in the ad- 
vanced (A) classification--was used, with E3 representing 
the low end of the scale, and Al representing the high end 
of the scale. 156 pages. $1.95. Mic 55-940 





FACTORS WHICH CONTRIBUTE TO 
SUCCESS IN TARGET ARCHERY 


(Publication No. 14,114) 


Dorothy Mae Hart, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor M. Gladys Scott 


The purpose of the study was to attempt to determine 
whether or not certain abilities or characteristics of the 
individual were related to his ability in target archery. 

Six factors were selected as possible components of 
archery success: arm and shoulder girdle strength, motor 
ability, steadiness (static and dynamic), kinesthesis, hand- 
eye dominance, and activity preference. 

The strength battery consisted of scores on right and 
left grip, push and pull, and vertical pull, with hand dyna- 
mometer and push-pull attachment as test instruments. 
Scott’s motor ability test was utilized as a measure of 
motor status (including obstacle race, standing broad jump, 
and basketball throw for distance). 

Steadiness was measured through use of apparatus con- 
sisting of Whipple steadiness tester, relay, and chrono- 
scope, electrically wired to allow circuit to close upon 
contact of stylus on edge of holes in the Whipple tester. 
Steadiness score was recorded on the chronoscope. Static 
steadiness was determined with subject assuming shooting 
stance, bow hand holding stylus with arm extended sideward 
toward the apparatus. Dynamic steadiness was ascertained 
with subject in shooting position, bow arm holding braced 
bow to which stylus was attached. String of bow was placed 
on hooks at height of normal draw so that bow arm pushed 
outward against ten pounds pressure as stylus was held in 
designated holes of the tester. 

Four tests were included in the kinesthesis battery: 
arm force, wrist extension, arm raising, and horizontal 
lines. All involved use of the arm or shoulder area, and 
were performed without the aid of vision while assuming 
designated positions. 

Hand dominance was determined by noting hand subject 
used in doing a series of ten designated manipulatory move- 
ments. Eye dominance was ascertained through use of the 
Miles V-Scope, in which preferred eye was determined 
during ten trials involving “sighting” situations. Subjects 
were then classified according to whether hand and eye 
dominance were similar or dissimilar. 

Activity preference was noted through use of a check 
list which included a listing of strenuous to less strenuous 
activities to which the subject indicated his reaction. 
Through weightings assigned each response, a numerical 
score on preference was obtained, indicating whether sub- 
ject preferred relatively active or inactive sports. 

The criterion used to designate archery success was 
scores on the Columbia Round, shot by members of arch- 
ery classes during the eighth to the tenth week of a twelve- 
week term. 

Subjects for the study were 117 women enrolled in 
archery classes at Eastern Illinois State College, Charles- 
ton, Illinois during Fall and Spring terms of the 1954-55 
school year. 

Tests on the selected areas were administered during 
the term and results compared with the criterion score to 
determine possible relationship. Correlations were also 
computed to ascertain interrelationship of the testing areas. 
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The following conclusions were drawn from data ob- 
tained on subjects used in the study: 

1. There was no indication of significant relationship 
between archery scores made by the subjects and their 
performance in tests of motor ability, kinesthesis, static 
or dynamic steadiness. On the other hand, a low but sig- 
nificant relationship was found between the subjects’ ability 
to shoot and their test scores on strength and hand-eye 
dominance. 

2. Those individuals who indicated a preference for 
active type of sports, tended to make slightly better arch- 
ery scores than those preferring the inactive type of par- 
ticipation. 

3. Tests used in the study showed very little relation- 
ship to each other, with low but significant relationship 
found between strength and motor ability, between activity 
preference and motor ability, between dominance and dy- 
namic steadiness, and between kinesthesis and strength. 

100 pages. $1.25. Mic 55-941 


THE CONSTRUCTION OF KNOWLEDGE TESTS 
IN SELECTED PHYSICAL EDUCATION 
ACTIVITIES FOR COLLEGE WOMEN 


(Publication No. 14,116) 
Gail Murl Hennis, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor M. Gladys Scott 


The acquisition of knowledge is generally recognized as 


an important outcome of most physical education programs. 
One technique for determining the extent to which knowledge 
content is being learned is a written test. Since relatively 
few tests in physical education have been made available in 
periodical literature, and since none of the test-construc- 
tion agencies have prepared tests for physical education, 
teachers are forced to construct their own tests or to rely 
on those that have been constructed for use in specific sit- 
uations. 

That physical educators recognize the need for assist- 
ance in the area of knowledge testing was evidenced by 
discussions at a workshop of the National Association for 
Physical Education of College Women in 1951. Many of the 
participants expressed a need for and an interest in stand- 
ardized sports knowledge tests suitable for use in the col- 
lege instructional program. It was a report of these dis- 
cussions that stimulated the writer to undertake this study. 

As a preliminary step to the construction of knowledge 
tests in seven physical education activities for college 
women, a survey of course content was made. Check lists 
concerning the content of courses in badminton, basketball, 
bowling, field hockey, softball, tennis, and volley ball were 
completed by staff members from colleges throughout the 
United States. A total of ninety-seven institutions par- 
ticipated in this phase of the study. 

The data obtained from the check lists served as the 
basis for the establishment of a table of specificatiors for 
each of the tests. 

Multiple-choice type items were constructed for use in 
all of the tests. Original forms of the tests were adminis- 
tered to students in thirty colleges and universities. Not 
every test was administered in every institution. 





All items in each test were analyzed by the Flanagan 
and Aschenbrenner techniques to determine the difficulty 
ratings and indices of discrimination. As a result of the 
analyses, items with poor discriminatory power were elim- 
inated as were items which were too easy or difficult, and 
possessed too few functioning distractors. From the re- 
maining items questions were selected for inclusion inthe 
final forms of the tests according to the specifications for 
content. 

The revised form of each test was compared with the 
standards for classroom tests established by the Examina- 
tion Service of the State University of Iowa. These stand- 
ards which include relevance, discrimination, and relia- 
bility served as a further basis for test evaluation. 

The reliabilities of the final forms of the tests were 
calculated by Angoff’s Equation C. In every instance the 
reliabilities were above .70, the standard value estab- 
lished for classroom tests. 

The mean scores made by students on the badminton 
and softball tests were somewhat below the standard value. 
Since these two tests were more than adequate in every 
other respect, it was concluded that they were satisfactory 
measures. Each of the other tests met all of the stand- 
ards in the evaluation. 

Utilizing scores made on the revised forms, percentile 
norms were established for each of the seven tests. 

As a result of this study the following conclusions are 
drawn: 

1. The badminton, basketball, bowling, field hockey, 
softball, tennis, and volley ball tests which were con- 
structed and standardized in this study are satisfactory 
measures of knowledge in their respective areas. 

2. Each test in its entirety should only be used in sit- 
uations where the distribution of content is in fairly close 
agreement with the specifications of the test. 

3. Where a test is used in its entirety, the established 
norms may be used for comparative purposes. 

4. In situations in which an entire test might not be 
suitable it might well serve as a guide in the construction 
of teacher-made tests. 154 pages. $1.93. Mic 55-942 


AN EVALUATIVE STUDY OF THE 
REQUIRED PHYSICAL EDUCATION PROGRAM 
FOR MEN AT THE UNIVERSITY OF ILLINOIS 


(Publication No. 13,307) 


Harold Eugene Kenney, Ed.D. 
George Peabody College for Teachers, 1955 


Major Professor: Solon Sudduth 


This study was made to determine the relationship be- 
tween the (required) Service Program in physical educa- 
tion for men at the University of Illinois and the sports 
and exercise habits of men graduates. 

The data for this study were collected by questionnaires 
which were mailed to a stratified random sample of Uni- 
versity of Illinois graduates for the years of 1939, 1940, 
1941, 1942, 1951, and 1952. The original list of graduates 
selected contained 669 names. Because a number of these 
graduates did not participate in physical education at the 
University, the final mailing list was reduced to 447. The 
numbers responding to the letters and questionnaires 
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ranged from 68.75 per cent for the year of 1952 to 90.54 
per cent for the year of 1939, with a mean return of over 
82 per cent. 


Summary, Interpretations, and Recommendations 


According to the data in this study, participation in 
sports is an almost universal practice of University of IIli- 
nois graduates. Some participate to a greater degree than 
others, but fewer than 3 per cent report that their leisure- 
time habits are all sedentary. 

The most popular sports activity among graduates seems 
to be swimming. Out of the 370 respondents 269, or 72.70 
per cent, report that they engage in this activity. Ballroom 
dancing is a close second with 71.35 per cent reporting 
participation. Basketball, baseball, softball, and volleyball 
are the only team sports that appear among the first twenty 
sports activities. 

The following are facts the data show about the physical 
exercise and sports habits of University of Illinois gradu- 
ates: 

97.30 per cent participate in sports and exercise one 

or more times each year. 

42.16 per cent participate in some sport or physical 
exercise activity about once a week or more ona 
year-round basis. 

14.05 per cent participate in sports and physical exer- 
cise nearly every day all year. 

60.00 per cent participate in some sport or physical 
exercise about once a week or more on a seasonal 
basis. 

34,12 per cent do not participate in any of the sports 
activities which they studied in the Service Pro- 
gram in physical education at the University. 

65.88 per cent participate in one or more sports or 
physical exercise activities which they studied in 
the Service Program in physical education at the 
University of Illinois. 

76.76 per cent report that “to have fun” is one of their 
most important motives for participation in 
sports. 

47.57 per cent report that “to maintain health and vigor” 
is one of their most important motives for partic- 
ipation in sports. 

30.81 per cent attribute their motivation to engage in 
sports to the witnessing of sports events. 

0.04 per cent believe that participation in sports and 
exercise will develop resistance to disease and 
are motivated to participate by this idea. 


Based on the data gathered in this study, the following 
recommendations are made for the improvement of the 
Service Program in physical education at the University of 
Illinois: 


1. That instruction be given in the maintenance of phy- 
sical fitness by exercising in the home. 


That the emphasis on the enjoyment of life through 
sports participation be continued. 


That all students be encouraged to study and to 
understand the physical, social, and psychological 
functions of physical education activities. 


That most courses offered in the Service Program 


in physical education be composed of recreational 


or carry-over activities. 
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A STUDY OF PHYSICAL EDUCATION 
IN SELECTED ELEMENTARY AND 
SECONDARY SCHOOLS OF OHIO 


(Publication No. 14,475) 
Charles Louis Mand, Ph.D. 
The Ohio State University, 1955 


Purpose 





The purpose of the study was to analyze the existing 
physical education programs in elementary and secondary 
schools of Ohio with respect to the needs of children. The 
Research Council of the Ohio Education Association spon- 
sored the study. 


Procedure 








The initial undertaking in the study was the exploration 
of the needs of children as established in literature perti- 
nent to the subject. It was discovered that needs are o- 
vertly expressed by certain developmental tasks. These 
tasks were then presented as they apply to youth in the 
age groups under study; namely, children six through 
twelve years of age, and adolescents, thirteen through 
eighteen. 

The second phase of the study consisted in analyzing 
the relationship between physical education and the devel- 
opmental tasks of youth. From this analysis implications 
of the developmental tasks for physical education were 
gathered. Having established these implications, the cri- 
teria of a sound physical education program were pre- 
sented. It was assumed that the criteria of a good physical 
education program must be fulfilled by the existing pro- 
grams in Ohio in order that pupils may complete develop- 
mental tasks and thereby satisfy needs. 

For organizational purposes the criteria of the pro- 
gram were related to the following general areas of physi- 
cal education: leadership, administration, nature of activ- 
ities, adapted program of activities, after-school program, 
space and facilities. 

Questionnaires were then sent to the following groups 
in exempted village, city, and county schools to discover 
the existing situation. Secondary School: boys’ physical 
education teacher, girls’ physical education teacher, prin- 
cipal, students in the eleventh and twelfth grades. Elemen- 
tary School: physical education teacher, principal. 

Secondary and elementary schools were analyzed sepa- 
rately upon receipt of the questionnaires, and in secondary 
schools boys’ and girls’ programs were also analyzed sep- 
arately. 


Secondary School Girls’ Program Analysis: 

1. Pertinent questions from the questionnaires com- 
pleted by the principal and girls’ physical education 
teacher were applied to the established criteria of a 
sound program in exempted village, city, ani county 
schools. 

2. Results and conclusions were drawn with respect 
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to each criterion of the program in the respective 
school districts. 

3. The third step in the girls’ program analysis was 
the summarization of the conclusions within the general 
areas of the curriculum in exempted village, city, and 
local schools. These three phases of the analysis were 
then applied to the boys’ program of physical education. 

4. The fourth step of the analysis was the study of the 
general areas of the program in need of improvement 
as reported by principals and teachers. 

0. The fifth phase of the secondary analysis was the 
evaluation of student opinion concerning the personal 
value attached to the existing programs. 


Elementary School Program Analysis: 

The procedure in elementary schools was identical 
with the initial three phases of the secondary school 
analysis with the exception that boys’ and girls’ pro- 
grams were analyzed as a unit. There were no fourth 
or fifth phases of evaluation comparable to those in 
secondary schools. 


Conclusions and Recommendations 
~The general conclusion of the study was that program 
quantity and quality in elementary and secondary schools 
were lacking and, therefore, student needs were not being 
fully satisfied in physical education. 
Recommendations for improvement were presented with 

respect to the general areas of the program evaluated. 
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THE EFFECT OF CLOTHING ON THE SPEED 
OF MOVEMENT IN THE UPPER EXTREMITY 


(Publication No. 14,129) 


Mary Ellen McKee, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor M, Gladys Scott 


This study is concerned with the effect of clothing upon 
the speed of movement in the upper extremity and is one 
phase of a larger project undertaken for the United States 
Army Quartermaster Corps. The subjects were volunteers 
from the State University of Iowa Units of the ROTC and 
the AROTC. The Speed Station of The Army Project ob- 
tained complete data on 339 subjects. 

The clothing variable consisted of a piece of elastic 
three inches by seven inches to each end of which was 
sewed a piece of denim. It was worn across the subject’s 
shoulders and attached by means of adjustable straps. 

Three tests of speed were administered. The first two 
tests involved the use of a Cranking Machine which con- 
sisted of a worm gear with a twenty-four to one ratio. To 
the gear was attached a dial which was large enough to in- 
terrupt the light beam from a detecto-ray. The detecto- 
ray was wired to a chronoscope which recorded the time. 

In the first Cranking Test the subject sat on the floor 
and turned the crank using a full arm extension overhead. 
In the second Cranking Test the subject sat on a chair and 
the turning of the crank required a full arm extension in 
front of the body. In both Cranking Tests four trials were 





permitted and the score was the total number of seconds 
recorded for the four trials. 

The third test of speed was a Horizontal Striking Test 
involving shoulder abduction and adduction. The subject 
sat in front of a table which had a vertical board at each 
end. The subject held a stick in one hand and attempted 
to hit the boards to his right and left alternately as many 
times as possible in one minute. One trial was given on 
this test. 

At the Speed Station, each subject took the series of 
three tests either without or with the clothing variable then 
repeated the tests under the opposite condition. Whether a 
subject started with or without the clothing variable was 
rotated on a weekly basis. 

The Pearson Product Moment Method was used to com- 
pute reliability on the subjects who volunteered for a sec- 
ond appointment. The day to day reliabilities ranged from 
.09 to .76. Odd-even reliability was computed for the 
Cranking Tests in which subjects were permitted four 
trials. These reliabilities were between .90 and .96. 

The relationship between tests of speed was studied by 
correlating scores on the same test without and with the 
clothing variable for the reliability subjects. These cor- 
relations ranged from .68 to .83. The correlations between 
each of the three tests under the condition without the cloth- 
ing variable computed for all the subjects who completed 
tests at all stations of The Army Project were between .37 
and .48. 

An Analysis of Variance was used to study the effect of 
the clothing variable upon speed of movement. The con- 
clusions which were made with regard to the clothing var- 
iable were as follows: 

1. The wearing of the clothing variable restricted the 
speed of movement in the Overhead Cranking, the Horizon- 
tal Striking Test, and in the first order in the Forward 
Cranking Test. 

2. The second testing condition whether without or with 
the clothing variable resulted in better scores in the For- 
ward Cranking and the Horizontal Striking Test. 

3. The various Rotations followed by the subjects from 
station to station in The Army Project affected the scores 
on the Overhead Cranking Test and interacted with the 
Order factor of the first or second testing condition in the 
Horizontal Striking Test. 

4. The wearing of the clothing variable used in this 
study had less effect upon speed scores than did other var- 
iables involving practice, warm up and fatigue. 
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AN EVALUATION OF THE HEALTH AND 
PHYSICAL EDUCATION PROGRAMS FOR BOYS IN 
SELECTED SECONDARY SCHOOLS OF MINNESOTA 


(Publication No. 14,583) 


A. Melvin Opem, Ed.D. 
Indiana University, 1955 


The Problem 


The problem in this investigation was to determine the 
comparative status of the health and physical education 
programs for boys in 101 selected secondary schools of 
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Minnesota by means of the Health and Physical Education 
Score Card Number II; to ascertain the nature and extent 
of facilities for health and physical education in those 
schools; and to present the findings in such fashion as to 
give the leaders in education and physical education a basis 
for making desirable changes in the programs, where it 
would seem to be needed. 


The Survey Instrument 


The score card consists of ten divisions for observation 
as follows: (1) Program of Activities, (2) Outdoor Areas, 
(3) Indoor Areas, (4) Locker and Shower Areas, (5) Swim- 
ming Pool. (6) Supplies and Equipment, (7) Medical Exam- 
inations and Health Service, (8) Modified-Individual (Cor- 
rective) Activities, (9) Organization and Administration of 
Class Programs, and (10) Administration of Intramural 
and Inter-scholastic Athletics. Each of the ten divisions 
consists of ten items for evaluation. Each item bears score 
weights from 0 to 3 points. 


Procedures 


For this sample 101 schools were selected through 
classified random proportion. Data were gathered through 
visitations and interviews in the selected schools, and score 
cards were scored on the spot. 

Total scores and division scores were analyzed through 
the use of critical (t) ratios of mean differences between 
categories of the factors: school enrollment, town size, 
geographical area, and accreditation with the North Central 
Association of Colleges and Secondary Schools. Further 
analysis of total scores included the relative discriminative 
power among school enrollment, town size, and accredita- 
tion by means of causal analysis. 

The Pearson product moment correlation formula was 
utilized to compute interdivision correlations and correla- 
tions between divisions and the total score. 

Item analyses of score card items were made in which 
the highest 25 items and the lowest 25 items were found. 
The Votaw Curve showing discriminative and non-discrim- 
inative score card items was constructed and plotted. 


Findings and Conclusions 


Total scores on the score card ranged from 42 to 208. 
The median score was 97 and the mean was 120.29. Three 
schools were found to have swimming pools, and no schools 
qualified on the division for corrective activities. 

Critical (t) ratios of mean differences within categories 
of school enrollment, town size, geographical area, and 
accreditation revealed for both total scores and division 
scores, that school enrollment, town size, and accreditation 
were discriminative factors, but that geographical location 
generally had no influence on the scores. Causal analysis 
of total scores indicated that the accreditation factor was 
more selective than either the school enrollment or the 
town size factor. 

Correlations indicated that a definite relationship ex- 
isted between divisions I, I, III, and IV, and the total score. 
A strong relationship between indoor areas and locker and 
shower areas was found. 

Item analyses disclosed that of the highest 25 items, 
considering mean scores, 12 items were in Divisions IX 
and X. Divisions VII, V, I, VII, and X placed items in the 





lowest 25 items. Data in the Votaw Curve disclosed that 
0? items were discriminative and 33 were not. Ninety 
items were plotted on the curve. More of the discrimina- 
tive items dealt with facilities than with other phases of 
the program. 

Accreditation, town size, and school enrollment in de- 
cending order were determining factors in the selection of 
quality programs, Geographical area generally was not a 
factor. 

Opportunities for swimming, and corrective programs 
must be considered in future planning. 

Consolidation of school districts should help to improve 
the programs. 

Affiliation of schools with the North Central Association 
of Colleges and Secnodary Schools should be an aid in im- 
proving the programs. 184 pages. $2.30. Mic 55-946 


THE CONTRIBUTION OF THE FRESHMAN YEAR 
OF PHYSICAL EDUCATION IN A LIBERAL ARTS 
COLLEGE FOR WOMEN TO CERTAIN 
PERSONALITY VARIABLES 


(Publication No. 14,140) 


Alice Ruth Reid, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr. Margaret G. Fox 


The purpose of this study was to determine the contri- 
bution of the freshman year of physical education tochanges 
incertain personality variables. The Minnesota Multiphasic 
Personality Inventory was used to measure the personality 
variables. The study extended over a period of one aca- 
demic year, and was conducted at a liberal arts college for 
women. 

By pre-test, thirty subjects were found to have T-scores 
above 69 on one or more variables, and were considered 
deviates from the normal pattern. They were divided into 
two equated groups, a control group which had no physical 
education classes during the year and the experimental 
deviate group which had the regular three hour per week 
requirement in physical education. The freshmen who had 
no scores above 69 were classified as “normal” experimen- 
tals. 

The personality test was readministered to all freshmen 
at the end of the year. The mean changes within each group 
and for each variable were computed from the difference 
scores from pre to post tests. The mean improvement of 
one deviant group over the other was also computed for 
each variable. The “t” test of the significance of the dif- 
ference between means was used to analyze the results. 

A subjective rating scale was used to determine whether 
or not the changes in the deviant groups were observable, 
and whether or not such changes were greater in the exper- 
imental than in the control group. The degree of reliability 
of these ratings was computed by comparisons with an ob- 
jective rating. The interrelationships of these objective 
and subjective ratings were computed by the Pearson Prod- 
uct Moment Method. 

As a subproblem, a comparison was made between the 
general motor ability levelof thenormal and deviant groups. 
The mean gain in general motor ability for groups was also 
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studied. In both cases the “t” test of significance of differ- 
ence between means was used in the analysis. 


The following conclusions seem reasonable from the 
analysis of the data: 


1. In all areas except hypomania, the group, normals and 
abnormals, studied improved with respect to median 
scores, during the year. 


. In the area of hypomania the group, normals and abnor- 
mals, changed in the direction of abnormality. This 
change was significant for the normals only. Thechoice 
of time for the retest might have been unfortunate. Had 
it not been given immediately before final examinations 
and the end of school, this scale might have yielded a 
lower score. 


. No significant change in personality variables was found 
from test to retest in the control deviant group. 


. A significantly positive change from test to retest was 
found in the variable, psychasthenia, for the experimen- 
tal deviant group. This indicates that physical educa- 
tion contributed significantly to adjustment toward nor- 
mality in this area of personality for this group. 


. No significant differences were found in the personality 
improvement of one group of deviates over the other. 


. No significant relationship was found between subjective 
judgment of observable personality change and change 
as measured by the MMPI, 


There was no significant difference between the general 
motor ability level of women college freshmen with de- 
viant personality scores and those with normal scores. 


Students with normal personality scores improved sig- 
nificantly in general motor ability during the year. 
Students with deviant personality scores did not improve 
in general motor ability. This may be a clue to some 
deeper psychological relationship between personality 
problems and learning problems in physical education. 
117 pages. $1.46. Mic 55-947 


A FACTOR ANALYSIS OF TESTS OF BALANCE 
AND SEMICIRCULAR-CANAL FUNCTION 


(Publication No. 14,158) 
Thomas P. Whelan, Ph.D. 
State University of Iowa, 1955 
Chairman: Professor Charles H. McCloy 


The purpose of this study was, by means of a factor 
analysis, (1) to identify factors in balance and to compare 
these factors with the factors identified by Bass* and (2) 
to compare, with respect to balance, a group of blind sub- 
jects with a group of blindfolded sighted subjects. 


Part I 


Twenty-eight static-balance tests, six dynamic-balance 
tests, and three tests of simicircular-canal function were 








administered to 100 sighted subjects. Thirty of the balance 
tests were administered under the following three condi- 
tions: (1) when the subjects were blindfolded; (2) when the 
subjects wore goggles and faced a black curtain that con- 
tained no visual cues; and (3) when the subjects had their 
eyes open, and the black curtain contained landmarks as 
cues. Four of the balance tests were administered when 
the subjects wore goggles, and the black curtain contained 
landmarks as cues. The tests of simicircular-canal func- 
tion, which tests involved both the horizontal and the ver- 
tical semicircular canals, were performed on a rotating 
chair. 

The r’s of reliability (corrected by the Spearman-Brown 
formula) for the tests ranged from .61 to .93. The r’s of 
intercorrelation for the tests were factored by the Thurs- 
tone Centroid Method, with the factor loadings rotated on 
orthogonal axes. Nine factors were isolated. The ninth 
factor was used as a residual factor in the rotating of the 
other factors. The eight factors which were identified are 
as follows: 


I Dynamic-balance kinesthetic-response factor 


II General-kinesthetic-response static-balance 
factor 


Vertical-canals factor 

Type I, static-balance eye factor 
Type Il, static-balance eye factor 
General-ampullar-sensitivity factor 
Dynamic-balance eye factor 


VIII Convergence-of-eyes factor 


Four of the factors (II, I, VI, and VIII) appeared to be 
identical with four of the factors identified in the Bass 
study. Of the remaining four factors, three were eye fac- 
tors, and one was a dynamic-balance kinesthetic-response 
factor. 


Part I 


The three rotation tests, two dynamic-balance tests, 
and eight static-balance tests were administered to 19 
blind subjects. The t test was used to determine the sta- 
tistical significance of the differences between the means 
obtained for the blind subjects and the sighted subjects 
blindfolded. The differences in only three of the tests met 
the requirements for statistical significance at the 1 or the 
) per cent level of confidence. The differences in two of 
the tests were in favor of the sighted; and the difference 
in one of the tests was in favor of the blind. 

Although the number of blind subjects used in this study 
was too small to warrant definite conclusions, it would ap- 
pear that in balance, as measured by the tests used in this 
study, the blind differ very little from the sighted. It would 
also appear from this study that the blind do not develop 
the balance mechanism in a way to compensate for blind- 
ness as, for example, they develop the senses of hearing 
and touch. 74 pages. $1.00. Mic 55-948 
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EDUCATION, PSYCHOLOGY 
THE RELATIONSHIP OF EMPATHY TO READING 
COMPREHENSION IN SELECTED CONTENT FIELDS 
(Publication No. 14,301) 
Harvey Alpert, Ed.D. 
The University of Florida, 1955 


Purpose 





The purpose of this study was to determine whether 
empathy or projection were significantly related to read- 
ing comprehension in literary and non-literary materials 
for subjects who are normally adjusted. 


Procedure 





One hundred and one University College students were 
selected for the study. Seventy-one females and 30 males 
comprised the total sample. The criteria for selection 
were: 


1. dormitory residence 


2. knowledge of roommate by virtue of having lived 
with the same individual for at least one semester. 


The six variables measured in this study were empathy, 
projection, literary comprehension, non-literary compre- 
hension, intelligence, and adjustment. The two latter var- 
iables were held constant by means of partial correlation 
in the computations. In addition to the calculations made 
for the total sample, computations were made for the males 
and females separately. 


The tests used to measure five of the variables in the 
study were: 


1. The Bender-Hastorf Empathy Scale for empathy dnd 
projection. 


The Bell Adjustment Inventory for personality ad- 
justment. 


The American Council on Education Psychological 
Examination for intelligence. 


The Diagnostic Reading Test, Survey Section, Form 
D, for reading comprehension in non-literary 
materials. 


Since no test devoted entirely to reading comprehension 
in literary materials exists, the writer compiled a literary 
reading test from the various forms of the Cooperative 
Reading Tests. Each of the test passages and items on the 
passages were submitted to a panel of experts, consisting 
of specialists in the fields of test construction, reading, 
and English. Only those test passages and items which the 
judges unanimously agreed were measuring literary com- 
prehension were used in the Literary Test. 


Conclusions 





1. There are marked sex differences in empathic abil- 
ity. Females have a significantly greater amount of this 
ability than males. 

2. Empathy is not related to reading ability in literary 
or non-literary materials. In fact, for females, possession 





of high empathic ability is associated with poor reading 
comprehension .in literary materials. Since empathy is a 
process by which we understand the: feelings of others, to 
the degree that we can predict the behavior of others with- 
out becoming emotionally involved with them, this lack of 
emotional involvement might hinder literary reading. 

3. Knowledge of an individual’s empathic ability is of 
little aid in predicting the reading performances of that 
individual in literary or non-literary materials. 

4. There are no sex differences in degree of projection, 
although there is a slight tendency for females to project 
their own feelings and attitudes to a greater extent than 
males. 

0. Degree of projection is not related to reading com- 
prehension in literary or non-literary materials for the 
total sample or for the males in the sample. There is a 
Significant tendency, however, for females who show a high 
degree of projection to read literary materials witha 
higher level of comprehension. This suggests the possi- 
bility that measures of projection of feeling and attitude 
are really measures of extent of emotional involvement, 
and, thus, females who become emotionally involved ina 
literary passage or with characters in a passage read with 
a higher level of comprehension than those who maintain a 
detached, objective attitude. 

6. Subjects who show the least tendency to project their 
own feelings and attitudes read with a higher level of com- 
prehension in non-literary or factual materials than those 
who have the greatest tendency to project. This is espe- 
cially true for the females in the sample. 

7. Knowledge of the extent to which a female projects 
her own feelings, attitudes, and opinions will be of consider- 
able aid in predicting her ability to read factual, non-liter- 
ary materials. 

8. Those subjects who have the least tendency to pro- 
ject their own attitudes, feelings, and opinions read with 
greater comprehension in non-literary materials than 
those who exhibit a greater tendency to project. 
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THE DEVELOPMENT OF A SET OF EQUATED 
LISTS FOR THE MEASUREMENT OF 
INTELLIGIBILITY AND SOME PROPOSALS 
FOR THEIR USE IN EDUCATION 


(Publication No. 13,906) 


John William Asher, Ph.D. 
Purdue University, 1955 


Major Professor: Einar R. Ryden 


The purpose of this thesis was to examine the previous 
methods of measuring intelligibility, to construct a series 
of equated lists for the measurement of intelligibility, to 
review recent literature on acoustics and the control of 
noise in schools, and to propose applications of the knowl- 
edge of intelligibility to education, more specifically to 
classroom learning. 

The methods and experimentation involved in the con- 
struction of the Fletcher articulation tests, various Har- 
vard word and sentence intelligibility tests, the Haagen 
Waco intelligibility tests, and the Black intelligibility tests 
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were evaluated in a review of the literature of intelligibility 
testing. A new type multiple choice intelligibility test 
called the Purdue Intelligibility Test was devised. It con- 
sists of 13 lists of 18 items each. An item is composed of 
a word from the Navy phonetic alphabet (able, baker, 
charlie, etc.) and a digit from zero to nine. An example of 
a stimulus for an item is “oboe-eight.” Each item has eight 
distractors consisting of other Navy phonetic alphabet 
words and digits. 

The Purdue Intelligibility Test, ten lists from the Waco 
Intelligibility Test, and ten lists from the Black Intelligi- 
bility Test were evaluated by experimentation for equated 
means of lists within a test, interrelationships among the 
tests, relationship of the tests with a measure of scholastic 
achievement, and the effects on the means of the lists of 
various factors in the experiments such as listening envi- 
ronments, talkers, and listener groups. 

It was found that the means of the lists within the Black 
test and within the Waco test were not equated. 

Previous experiments concerning these tests which had 
shown equated list means within an intelligibility test, con- 
trary to these results, were found upon review to be inad- 
equate to determine equality of list means due to inappro- 
priate statistical methodology. 

From these and previous experiments it was determined 
that there are essentially two interests in intelligibility 
testing. 

One of these is experiments which are primarily con- 
cerned with listening and the listener; the other is exper- 
iments in which talkers are the main interest and the lis- 
teners are used only as acriterion. It is set forth that the 
emphasis of an intelligibility experiment should be decided 
upon, the experiment designed to study this emphasis pri- 
marily, and that all of the sources of variance in the exper- 
iment be accounted for in the analysis. 


Other conclusions from the experimentation are: 


1. Outdoor, earphone, and anechoic chamber speech 
transmission environments intelligibility means are 
not unequal when signal-to-noise ratio, speaker, and 
stimulus material are the same. 


There is a definite relationship between the Purdue 
and Waco Intelligibility test scores. 


Purdue and Waco Intelligibility test scores are not 
correlated with American Council on Education 
Psychological Examination scores. 


The means of the lists in the various tests used did 
not have relative changes among themselves when 
combined with other variables in the experiments 
such as listener groups and listening environments. 


The means of the lists in the various tests used have 
relative changes among themselves when spoken by 
different talkers. 


The Purdue Intelligibility test is a practical means 
of assessing intelligibility. 


An examination of the use in classrooms of the infor- 
mation now known about hearing and intelligibility was 
made. Attention was given to school sites, building designs, 
acoustic treatments, audio aids, and school regulations. It 
was concluded that the fullest advantage of the knowledge 
of audition was not being utilized in educational practice. 
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AN ANALYSIS OF THE INTERESTS OF 
LUTHERAN MINISTERS AS MEASURED BY THE 
STRONG VOCATIONAL INTEREST BLANK 
(VOLUMES I AND II) 


(Publication No. 13,778) 


Henry Jerold Bertness, Ph.D. 
University of Minnesota, 1955 


The Problem. There is some evidence that many of 
those who counsel and direct the education of Lutheran 
pre-seminary and seminary students doubt the validity of 
the Strong Vocational Interest Blank minister scale. Lead- 
ers in other church groups have expressed this concern, 
also. This study examined the validity of the Strong min- 
ister scale for Lutheran groups. 

A study of Strong’s minister criterion group showed 
that a seemingly nonrepresentative group was chosen to 
represent the interests of ministers. The first problem 
investigated in this study was the extent to which this cri- 
terion group represents the interests of Lutheran ministers. 

The second problem was to determine the differences in 
interests between Lutheran ministers and men-in-general. 
If the current minister criterion group were found to rep- 
resent inadequately the interests of Lutheran ministers, 
and if Lutheran ministers differed in interests from men- 
in-general, then a new key for Lutheran ministers would 
be developed. The third problem was to study possible 
differences among the interests of rural and urban Luther- 
an ministers. If sufficiently different, urban and rural keys 
were to be constructed. 

The last problem was to compare the validity and re- 
liability of the new and current minister keys and to ap- 
praise the potential usefulness of the new keys. 

Procedures. The parish ministers in the American 
Lutheran Conference were chosen as the study population. 
Only those ministers serving in the continental United 
States, active in the parish ministry for three years, and 
who had graduated from their church body seminary be- 
tween 1920 and 1949, were included, These ministers 
totaled 2264. 

Stratified random samples were selected from different 
community-size groups, age-related groups, and the entire 
parent population. Of the 995 ministers requested to com- 
plete and return the Strong, 905 did so. 

The item responses to the twelve hundred response 
possibilities on the Strong by groups of Lutheran ministers 
were compared to the responses of Strong’s minister cri- 
terion group, men-in-general, and other groups of Lutheran 
ministers. Twenty Lutheran minister groups were scored 
on the current Strong minister key and three new Lutheran 
minister keys developed on a unit-weight basis. These 
analyses were accomplished using the International Busi- 
ness Machines equipment loaned by Lutheran Brotherhood. 

The tests of significance made to permit statistically 
acceptable conclusions were the t, F, and Behrens-Fisher 
tests, analysis of variance, and Fattu’s test for percentage 
differences. Tilton’s percentage overlapping and the Hoyt 
Method were used for estimating validity and reliability, 
respectively. 

Findings. (a) Strong’s minister criterion group does 
not represent adequately the interests of the Lutheran 
ministers in this study. On the current Strong minister 
scale, approximately one out of five counselees having the 
interests of Lutheran ministers would score indicating 
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otherwise. (b) The Lutheran ministers studied differed in 
interests from Strong’s men-in-general, remarkably. (c) 
Rural and urban Lutheran ministers differed in interests, 
though insufficiently to be optimistic concerning separate 
scales for these groups. (d) Three new Lutheran minister 
keys for the Strong were constructed and evaluated: Gen- 
eral, Rural, and Urban keys. The General and Rural keys 
had low overlapping and acceptable reliability. The Urban 
key had acceptable overlapping and reliability, but results 
were not duplicated with the smaller validity group. The 
General and Rural keys are ready for use; the Urban key 
needs further study. 

The voluminous appendix contains the basic figures for 
studies of age-related factors, effectiveness of different 
unit-weight keys, and extending the new minister keys to 
other church groups. 897 pages. $11.22. Mic 55-951 


COUNSELING IMPLICATIONS OF THE 
MINNESOTA MULTIPHASIC PERSONALITY 
INVENTORY FOR BLIND PEOPLE 
IN SELECTED OCCUPATIONS 


(Publication No. 14,568) 

Edward Carl! Bonk, Ed.D. 

Indiana University, 1955 
Chairman: Louis G. Schmidt 


Problem 

The primary concern of the study was to determine the 
counseling implications of the Minnesota Multiphasic Per- 
sonality Inventory for use with the blind in selected occu- 


pations. The basic hypothesis was that there were no dif- 
ferences in personality patterns among the blind groups 
working in selected occupations. 


Procedure 

The selected occupations were: assembler, salesman, 
packer, manager of small business or vending stand, tran- 
scribing typist, rehabilitation counselor, broomshop worker, 
and piano tuner. The criteria used for selecting the 54 
subjects were: (1) they had worked three years or more in 
a particular occupation, and (2) rehabilitation counselors 
considered them to be successfully employed. 

The Shortened Version of the MMPI was used. The 
statements were recorded on plastic discs adapted for use 
on the Edison Voicewriter. The subject was seated ata 
table with the Voicewriter located near his left hand. In 
front of him was a box which contained 366 three by five 
inch cards. Each card was numbered to correspond to a 
statement in the MMPI. The subject listened to each state- 
ment by means of a headset and responded to it as it ap- 
plied to him by placing the appropriate card in the “True” 
box, the “False” box, or in the “Cannot say” box. The 
responses were later transferred to IBM answer sheets. 

Mean T-scores for each MMPI scale for each occupa- 
tional group and their chi square values were calculated. 
For each scale, the largest X* values were added and the 
number of degrees of freedom was computed. The level of 
significance was obtained from a chi square table. 


Conclusions: 
An analysis of the data presented in this study reveals 
the following main conclusions: 





1. Each occupational group reveals a different person- 
ality profile, though the profiles do not reach the limits of 
abnormality. 

2. The K scores for the two selected groups consisting 
largely of college graduates coincide with the results of 
past investigations relative to elevated K scores for college 
graduates. 

3. The Shortened Version of the MMPI seems to differ- 
entiate the personality patterns of blind workers in selected 
occupations and therefore seems to have value in counsel- 
ing the blind. 

4. Of the groups studied, the assemblers have a high 
schizophrenia score and the only low mean T-score on the 
Hypomania Scale. 

0. The Salesman group have the highest depression and 
hypomania scores and only the Packer group exceeds their 
score on the Paranoia Scale. 

6. The packers achieve the highest scores on the Hypo- 
chondriasis and Paranoia Scales. 

7. The Manager of Small Business group have the high- 
est psychopathic score. 

8. The transcribing typists have the highest hysteria 
score. 

9. The highest scores of the Rehabilitation Counselor 
group are on the Schizophrenia and Hypomania Scales. 

10. The broomshop workers have a profile that is dis- 
tinctly different from the other occupational groups in that 
its mean T-scores on each of eight MMPI scales are con- 
siderably above the normal deviation range while its mean 
T-score for the Psychasthenia Scale is at the theoretical 
mean of 50. 

11. The Piano Tuner group is the only group having a 
hypochondriasis score below the normal deviation range. 

12. Packers show the largest number of psychotic tend- 
encies. 

13. The Manager of Small Business group have the 
highest elevation on the Behavior Problem Profile. 

14. The elevations for the broomshop workers on the 
Neurotic, the Psychotic, and the Behavior Problem Pro- 
files are approximately the same, about one standard 
deviation above the mean. 

Although high scores on the particular MMPI scales 
indicate differences in the personality patterns of the 
selected occupational groups, rehabilitation counselors 
should use the results of this investigation with caution. 

119 pages. $1.49. Mic 55-952 


A PSYCHO-EDUCATIONAL STUDY OF A GROUP 
OF ADULT, NON-HIGH SCHOOL GRADUATES 
MATRICULATED IN A 
COLLEGE DEGREE CURRICULUM 


(Publication No. 13,074) 


William Mathew Canning, Ph.D. 
Northwestern University, 1955 


It was the purpose of this study to determine whether 
there were any identifiable and measurable characteristics 
which were particularly representative of adult non-high 
school graduates enrolled in an evening college degree 
program. The subject members included in this study 
were students registered in the University College of 
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Northwestern University. All non-high school graduates 
enrolled in the evening division of Northwestern University 
are classified as special students. 


PROCEDURE 


These special students were compared with a control 
group consisting of forty-five regular students who had 
completed the normal entrance requirements for college 
admission including graduation from high school. All of 
the subjects included in the study satisfied these three cri- 
teria for inclusion: (1) must be native born Americans; 

(2) must have been educated predominantly in American 
schools; and (3) must have been registered in the Univer- 
sity College for a minimum of one academic term previous 
to the time of the study. In order to be included in the spe- 
cial student sample, the subjects also had to be non-high 
school graduates. These criteria provided a maximum 
special student population of fifty students of which forty- 
four members were available for study. The control group 
was composed of students registered in two courses nor- 
mally completed by all evening college students. 

A modified case history approach was utilized in the 
collection of the data. Four principal techniques were in- 
volved: (1) a comprehensive questionnaire which covered 
personal information, educational experiences, vocational 
experiences, and vocational adjustment and attitudes was 
used; (2) The Wonderlic Personnel Test, The Kuder Prefer- 
ence Record (Vocational-Form B), and The Adams-Lepley 
Personal Audit were administered; (3) interviews, for the 
purpose of validating and supplementing the questionnaire 
and test results, were held; and (4) grade point averages 
were determined for each sample member as a criterion 
of academic achievement. The data obtained were then 
analyzed for each sample population and the two sample 
groups were compared. In addition, wherever possible, the 
data were also compared with similar data pertaining tothe 
total evening school population or standardized populations. 














CONCLUSIONS 


As compared to the typical regular student included in 
this study, the typical special student indicated the follow- 
ing characteristics; 


1. He was older chronologically. 


2. He had quit high school primarily for financial rea- 
sons, and/or lack of interest. 


He sought a college education more for cultural and 
general educational attainment. 


He was more inclined to pursue a self-styled college 
curriculum than to follow a prescribed course of 
study. 


He had achieved a higher degree of job satisfaction. 


He was much more interested in literary and persua- 
sive types of activities. 


His problem solving ability was equal to the typical 
regular student’s. 


His academic achievement in college was equal in 
quality to those who had graduated from high school. 


He was more serious, less indecisive, more frank, and 


less intolerant in his personality characteristics. 





IMPLICATIONS 


There is one general implication growing out of this 
study, namely, that adults who lack a high school diploma 
should not be restricted from entering evening colleges. 
For the successful pursuit of higher education, other fac- 
tors are more important than high school graduation. 
Indeed, in education, as is so often the case in other realms 
of human endeavor, standards for acceptance are based 
upon years of experience and/or training, even though these 
may have been years of mediocre or inferior achievement. 
Admission to college should be based not upon a student’s 
length of residence in a classroom, but rather upon a prog- 
nosis of his probable attainment in college courses. 

327 pages. $4.09. Mic 55-953 


A STUDY OF EMPATHIC ABILITY AND 
RELATED VARIABLES AMONG 
TRAINED AND PRACTICING COUNSELORS 


(Publication No. 14,573) 


Calvin John Daane, Ed.D. 
Indiana University, 1955 


Chairman: Louis G. Schmidt 


The purpose of this study was to obtain a quantitative 
measure of empathy in counselors. Several personality 
traits which were believed to be related to this ability were 
then measured and compared with the observed empathy 
scores. The basic hypothesis was that counselors with a 
high degree of empathic ability possessed different and 
significantly distinct measurable characteristics from 
those counselors with lesser empathic ability. 

Empathy was operationally defined as that ability which 
enables the counselor to put himself in the position of his 
client and predict his self-feelings and attitudes. 

Forty interviews were scheduled with 10 professional 
counselors and 20 undergraduate education students as 
their clients. The interviews were mildly structured to 
center around the feelings and attitudes of the clients to- 
ward their chosen career of teaching. Each counselor met 
with each of four clients, two male and two female, for one 
session of twenty minutes length. Following the interview 
the counselor was asked to predict the client’s responses 
to a rating scale consisting of 49 stimulus words requiring 
three weighted scores of one to five for each item. The 
scale was developed by Bills, Vance, and McLean at the 
University of Kentucky and published as An Index of Adjust- 
ment and Values. 

The average divergence between the counselor’s pre- 
diction and the client’s responses was considered to be the 
basic empathy score for that particular interview. The 
average divergence between the counselor’s prediction and 
the responses of all of his clients was considered to be the 
general empathy score for that particular counselor. 

The general empathy scores were used to gain an esti- 
mate of the relationship between empathic ability and per- 
sonality traits as recorded on the M.M.P.IL., the Allport- 
Vernon- Lindsey Study of Values, and Acceptance of self 
(Column II), and Discrepancy (Column I-III) of the Index of 
Adjustment and Values. 

The basic empathy scores were‘used to calculate the 
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relationship between counselor-client similarity on the 
personality scales and degree of empathy achieved during 
that interview. 

A further question concerned sex differences. A test 
of significance between means was used to show the extent 
of differences in resultant basic empathy scores whencoun- 
selors met with like-sexed and unlike-sexed. clients. 

Analysis of the results of this study revealed the fol- 
lowing main conclusions: (1) All counselors were able to 
predict the self-feelings and attitudes of their clients toa 
significant degree beyond chance. (2) Split-half, and test- 
retest revealed reliabilities between +.81 and +.95. (3) 
Both male and female counselors achieved a lesser degree 
of divergence, or greater empathy, when counseling clients 
of the opposite sex. A test of significance found this differ- 
ence close to the one per cent level of confidence. (4) When 
counseling clients of the same sex, male counselors a- 
chieved less divergence, or greater empathy, than females. 
(5) The high empathy counselor group seemed to score 
higher on the Neurotic and Psychotic categories of the 
M.M.P.I. (6) The low empathy counselor group seemed to 
rate higher on the Behavior Problems category of the 
M.M.P.I. (7) The high empathy counselor group scored 
slightly higher on the Theoretical and Economic areas of 
the Allport-Vernon- Lindsey Study of Values. A small dif- 
ference was also noted on the Political area. (8) No con- 
sistent trend was indicated between the empathy scores 
and scores in Acceptance of Self (Column II), and Discrep- 
ancy (Column I-III) of the Index of Adjustment and Values. 
(9) Similarity between counselor and client on the Psychas- 
thenia (Pt), Schizophrenia (Sc), Hypomania (Ma), and (F) 
scales of the M.M.P.I. all indicated some significant pos- 
itive relationship to the basic empathy scores. Greater 
counselor-client similarity on these scales seemed to pro- 
vide for greater empathy during the interview. (10) Sim- 
ilarity between the counselor and the client on the Social 
area of the Allport-Vernon-Lindsey Study of Values seemed 
to provide for greater empathy between the particular coun- 
selor and the client. None of the other areas of this scale 
indicated significant relationship. (11) Little or no posi- 
tive relationship was observed between counselor-client 
Similarity on the Index of Adjustment and Values and de- 
gree of empathy achieved. 

168 pages. $2.10. Mic 55-954 


THE VALUE OF TESTS AND RECORDS IN THE 
PREDICTION OF COLLEGE ACHIEVEMENT 


(Publication No. 14,641) 


Joseph Thomas Fisher, Ed.D. 
The University of Nebraska Teachers College, 1955 


Adviser: WarrenR. Baller 


The Purpose and Procedure of the Study 





The purpose of this study was to determine the value of 
the Essential High School Content Battery as a predictor of 
scholastic success at Hastings College and to compare the 
findings with those from other instruments used in admis- 
sion procedures of that college. This involved determining 
the predictive effectiveness of several instruments which 





had been used for admission purposes and ascertaining 
whether the inclusion of scores from the Essential High 
School Content Battery would significantly increase the 
accuracy of the prediction of grades. 

The population used in this study consisted of 159 first 
semester freshmen at Hastings College. The criterion for 
scholastic success was grade point average. The predic- 
tion variables consisted of the scores from the Co-opera- 
tive English Test, American Council on Education Psycho- 
logical Examination and the Essential High School Content 
Battery. 

The principal statistical techniques in the study were 
Pearson product moment coefficient of correlation, multi- 
ple regression, and analysis of variance. Correlations 
were computed between the scores produced by each of the 
predictive variables and grade point averages for one, two, 
and three years. The effectiveness of the variables in dif- 
ferential prediction of grades in subject matter areas was 
determined by computing correlations between grade point 
averages in mathematics, science, social studies, and Eng- 
lish and other selected variables. 

Multiple regressions were computed for the A.C.E. 
Psychological Examination, Cooperative English Test and 
rank in high school class with first year marks as the 
criterion. By means of analysis of variance, the Signifi- 
cance of the unique contribution of each of the variables 
to first year marks was determined. All of the F-values 
were found to be significant. Four-variable regressions 
were computed in which three of the variables were those 
mentioned above and to which was added each of the scores 
yielded by the Essential High School Content Battery. The 
significance of the unique predictive contribution of each 
of the scores produced by the battery was tested by anal- 
ysis of variance. The F-values for the loss due to the 
elimination of mathematics, science, and social studies 
scores were not significant. The F-values for the English 
score and the median standard score of the battery was 
significant. 


The Results of the Study 





The results of this study revealed that rank in high 
school class was the best single predictor of first year 
grades. A combination of variables consisting of rank in 
high school class, Cooperative English Test, and Essential 
High School Content Battery produced a multiple cofrela- 
tion of .76 with first year marks. This group of instru- 
ments yielded a higher correlation with scholarship than 
any other combination of three variables in this investiga- 
tion. : 

In the differential prediction of first year grades in 
mathematics, science, and social studies, the most effec- 
tive predictive variables were scores on corresponding 
parts of the Essential High School Content Battery. In the 
prediction of freshman English marks, the cooperative 
English test was superior to the English score of the Es- 
sential High School Content Battery. 

It was found that when the total scores from the three 
tests were combined in a three variable regression it 
produced a multiple correlation of .71. This is consider- 
ably below the correlation of .77 which was found when 
rank in high school class was included. If therefore, rank 
in the graduating class is not available, the best. alternative 
combination of variables would appear to be that just 
mentioned. 132 pages. $1.65. Mic 55-955 
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RELATIONSHIPS AMONG VARIOUS MEASURES 
OF SOCIO-ECONOMIC STATUS, SOCIAL CLASS 
IDENTIFICATION, INTELLIGENCE, AND 
SCHOOL ACHIEVEMENT 


(Publication No. 14,106) 


Walter Hobart Friedhoff, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr. Albert N. Hieronymus 


The purpose of this investigation was to determine for 
eighth grade students in communities in excess of 10,000 
population, the relationships among various measures of 
socio-economic status, social class identification, intelli- 
gence, and school achievement. 

Measures include the Warner Index of Status Character- 
istics; a revision of the Sims Scorecard; the Otis Quick- 
Scoring Mental Ability Tests; the SRA Tests of Primary 
Mental Abilities; the Iowa Tests of Basic Skills; grade- 
point averages, both academic and non-academic; and the 
Sims Social Class Identification Form. 

The sample consisted of 309 eighth grade students in 
the public schools of Mason City and Boone, Iowa. For the 
purposes of analysis the total sample was divided by sex 
and community. 

The correlation between scores on the I.S.C. and Sims 
Scorecard was .82 for the total sample. Social class iden- 
tification correlated with measures of Socio-economic sta- 
tus to the extent of about .50. The correlation between 
I.Q.’s on the Otis and “Quotients” on the PMA was .71 for 
the total sample. 

For the total group, the correlation between the ITBS 
composite and grade-point average based on academic 
grades, was .68. The correlations ranged from .54 to .81, 
for the various sub-groups. The correlation between ITBS 
composite and non-academic grade-point average for the 
total sample was .54. The correlation between academic 
and non-academic grade-point averages was .62. 

Correlations between measures of socio-economic 
status and intelligence ranged from .27 to .39 for the total 
sample. Where the Otis was the measure of intelligence 
there was a tendency for the correlations to be higher for 
girls than for boys. The measure of social class identifi- 
cation correlated about .22 with intelligence. 

Correlations between measures of socio-economic 
status and achievement ranged from .37 to .47 for the total 
sample. In general socio-economic status was more 
closely related to ITBS composite than to grade-point av- 
erage. The measure of social class identification corre- 
lated .32 with academic grade-point average, .24 with non- 
academic grade-point average, and .28 with ITBS composite. 

Relationships between measures of intelligence and 
achievement are shown below: 


Otis - GPA .59 
Otis - GPA (NA) .44 
Otis - ITBS (composite) .85 
PMA - GPA .58 
PMA - GPA (NA) 54 
PMA - ITBS (composite)  .72 


The partial correlations between achievement and socio- 
economic status with intelligence held constant, ranged 
from .20 to .32 for the total sample. There were sizeable 
community and sex differences in the partial correlations. 












































Partial correlation coefficients in which socio-economic 
status was constant and intelligence and achievement were 
variable were essentially the same as the zero-order coef- 
ficients between intelligence and achievement. 

Multiple correlation coefficients in which intelligence 
and socio-economic status were the independent variables 
and achievement was the dependent variable, varied for 
different measures of achievement. When grade-point 
average was the dependent variable the coefficients were 
in most cases significantly greater than the zero-order 
coefficients between intelligence and grade-point average. 
However, when the ITBS composite was the dependent var- 
iable the coefficients were about the same as the zero- 
order coefficients between intelligence and the ITBS com- 
posite. 116 pages. $1.45. Mic 55-956 


ALTERNATIVE CLASSROOM STANDARDS 
CONCERNING MANAGEMENT OF HOSTILITY 
AND EFFECTS ON STUDENT LEARNING 


(Publication No. 13,483) 


Morton Goldman, Ph.D. 
University of Illinois, 1955 


This thesis was designed to test hypotheses about the 
effects upon student learning of different classroom stand- 
ards concerning management of hostility. Viewing hostility 
as a tension system within the person, we assumed that 
this would lead the individual student to engage in acting, 
communicating, and thinking in relation to this tension 
system. Management of this hostility can be conceptualized 
by means of the construct “counter tension systems,” which 
we assume can differentially inhibit the effects of the orig- 
inal tension system on the three classes of behavior-- 
thinking, communicating, and acting. If group standards 
can induce individuals to mobilize counter tension systems 
which apply to different ones of these classes of behavior, 
we would expect that the wider the range of inhibition the 
higher should be the level of overall tension within the 
individual and the worse his learning and performance. 

The hypothesis tested was: Given a hostile tension system, 
regression of performance will vary directly with the num- 
ber of classes of hostility-related behavior for which the 
person experiences opposing forces. 

A laboratory experiment was set up using 171 male, 
freshman cadets in the Army ROTC Basic Program at the 
University of Illinois. The Ss were formed into 32 groups 
of four to six persons, with eight groups in each of four 
treatments. In all treatments, the teacher acted in an 
“arbitrary,” power-reducing fashion. Different group 
standards were experimentally established in each of the 
four treatments designed to vary the number of counter 
tension systems opposing the behavioral effects of the 
hostility which had been aroused. Thus in Treatment IV, 
“Repression,” group standards attempted to create counter 
tension systems which would oppose action, communication, 
and thinking. In Treatment II, “Suppression,” the stand- 
ards attempted to create counter tension systems which 
would oppose action and communication, but not thinking. 

In Treatment II, “Catharsis,” the standards attempted to 
create counter tension systems which would oppose action, 
but not communication or thinking. Finally in Treatment I, 
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“Action,” counter tension systems were inoperative, oppos- 
ing neither action, communication, nor thinking. The group 
standards could thus be ordered according to the range of 
inhibition they entailed, ranging from Zero inhibition in the 
“Action” Treatment to the inhibition of action, communica- 
tion, and thinking in the “Repression” Treatment. 

The effects of the four treatments upon performance 
and learning agreed, in general, with the hypothesis that 
efficiency of performance would progressively deteriorate 
going from Treatments I to IV. Significant differences in 
the predicted order were obtained when retention was 
measured by testing Ss’ ability to reproduce learned ma- 
terial (though not when measured by a recognition test), 
when attention span was measured by means of a digits- 
backwards test, and when “rigidity” was measured by'means 
of an Einstellung test. 

This experiment is important in that it demonstrated 
that different group environments can exert effects upon 
internal psychological processes. The findings of this 
study indicate that group standards can influence the de- 
gree which members must inhibit hostile feeling, and that 
the degree to which hostility is inhibited will adversely 
affect learning and performance. From an educational 
standpoint, this study suggests that it would be desirable 
for teachers to devise methods wherby the gains in student 
iearning resulting from classroom standards which min- 
imize inhibition of hostility will overbalance losses due to 
the possible interference of such standards with the instruc- 
tional process. 145 pages. $1.81. Mic 55-957 


AN EXPERIMENTAL APPLICATION OF 
PROJECTIVE PRINCIPLES TO A 
GROUP TEST OF SOCIAL NEED 


(Publication No. 14,576) 


Robert Earl Higgins, Ed.D. 
Indiana University, 1955 


Problem 


This investigation was an attempt to determine how 
children perceive various pictorially presented peer group 
social situations; to investigate the suitability of the pro- 
jective technique for determining social need; and to see 
if there is a relationship between social perception, as 
determined by this technique, and other criteria of social 
adjustment. 


Development of the Problem 


There is reason to believe that existing classroom 
measures of social adjustment may be based too much upon 
external patterns of classroom social relationships and too 
little upon the individual’s actual need for group social ac- 
ceptance. Hence, there is seemingly a need for a measure 
of the individual’s relative degree of need for group accept- 
ance with which to supplement existing measures of social 
adjustment. If such a supplementary measure were avail- 
able, presumably the classroom teacher could compare the 
individual’s need for group acceptance with the approximate 
amount he was receiving, and thus could assess more val- 
idly the individual’s social adjustment. 





While projective tests are designed to measure various 
psychological needs of individuals, there are no group ad- 
ministered, objectively-scored, projective-type tests which 
can be utilized by classroom teachers in the assessment 
of relative degree of need for group acceptance. The re- 
sults of prior studies indicate that a test which meets the 
above-listed criteria is entirely feasible. Furthermore, 
in view of the evidence supporting the postulate that per- 
ceptions are structured by needs, there is good reason to 
believe that such a test might conceivably utilize pictures 
depicting children in various social situations as its 
stimuli. 

From this evidence the following hypothesis was 
evolved: If perceptions are structured by needs, and if 
the majority of children perceive no causal relationship 
between a depicted person’s feelings and his role in the 
group, then presumably those children who perceive the 
depicted individual’s feelings as stemming from his group 
role have relatively greater degrees of need for group ac- 
ceptance than do the majority of children. 

The first step in testing this hypothesis, and the major 
purpose of this investigation, was to determine if there 
were certain standard social situations which elicited such 
response patterns, and if so, which specific types of situ- 
ations best elicited such patterns. 


Research Methods 


As the basis for this exploratory investigation twelve 
pictures portraying children in various social situations 
were selected for study and were converted to 35 mm 
black and white photographic slides. These pictures and 
an accompanying multiple choice answer sheet comprised 
the Picture Test which was presented to 207 fifth-grade 
children. Also, adjustment ratings were obtained for all 
subjects on the basis of an adjustment inventory, a socio- 
metric measure, and a teacher’s rating scale. 


Findings 


It was found that a depicted group social situation in 
which one child was pictured as being on the periphery of 
the group elicited modal interpretations of no causal rela- 
tionship between the depicted child’s feelings and his role 
in the group, yet elicited responses from a sizable num- 
ber of children attributing the depicted child’s feelings to 
his group role. In view of the need-perception concept, it 
was believed that the children who perceived a causal 
relationship between the depicted child’s feelings and his 
group role had a relatively greater degree of need for 
group acceptance than did those who perceived no such 
relationship. It was concluded that pictorial stimuli sim- 
ilar to those employed in the exploratory instrument might 
possibly serve as the basis for an objectively-scored, 
group-administered projective measure of children’s 
relative degrees of need for group acceptance. However 
further research is needed. 

106 pages. $1.33. Mic 55-958 
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AN INVESTIGATION OF AMOUNT-LIMIT AND TIME- 
LIMIT METHODS OF MEASURING RATE OF READING 


(Publication No. 14,120) 


Kenneth Harlan Humphry, Ph.D. 
State University of Iowa, 1955 


Chairmen: Prof. A. N. Hieronymus and 
Prof. William Eller 


Purpose 





The purposes of this study were to: (1) obtain reliabil- 
ity data for three amount-limit reading rate tests of differ- 
ent length, and three time-limit reading rate tests with dif- 
ferent time requirements; (2) obtain intercorrelations 
among the six tests, in order to determine the extent to 
which they are measuring the same thing, and to determine 
the validity of five of the tests when one test is designated 
as acriterion; (3) obtain evidence on the variability of 
reading rate within a single long selection for groups of 
fast, average, and slow readers; and (4) to obtain data on 
the variability of reading rate within an individual for suc- 
cessive periods of time within the same test. 


Procedure 





Six different rate of reading tests (I through VI) were 
developed for the purposes of this investigation. Twoforms 
of each test (A and B) were constructed, making a total of 
twelve separate tests. Three of the tests were amount- 
limit type tests of different length, and three were time- 
limit types with different time requirements. Test I, an 
amount-limit test of 7000 words, was designated as the 
criterion against which the other tests were validated, be- 
cause it appeared to represent the best operational defini- 
tion of reading rate. 

The tests ranged from 1720 to 8040 words in length. 
The tests were as comparable as possible with respect to 
level of difficulty and interest value. A simple recall test 
consisting of ten multiple choice items provided a measure 
of comprehension for each test. Reading rate for the tests 
was expressed in word per minute scores. The reading 
tests were administered to 166 students at the University 
of Iowa who were enrolled in the reading improvement pro- 
gram during the spring semester of 1955. 


Results 





A- summary of the most important results of the study 
is presented below: 


Reliability Data 
There were no significant differences in the reliability 


coefficients of the tests. However, the obtained reliability 
was highest (.88) for Test II (a 2880 word amount-limit test) 
and lowest (.82) for Test I. Subsequent analysis of Test I 

A indicated there was evidence of extraneous variance not 
present in the other tests, which possibly accounted for the 
lower reliability of Test I. 

There was little difference between the obtained relia- 
bility coefficients of the amount-limit and the time-limit 
types of tests. The longer tests were no more reliable than 
the shorter tests. 


Validity Data 
The intercorrelations among the rate measures for the 








tests were rather homogeneous, indicating that the tests 
differed very little in what each was measuring. When 
Test I A was the criterion, the validity coefficients (cor- 
rected for attenuation) averaged about .80. Using Test IB 
as the criterion, this coefficient was about.90. 


Group Variability in Reading Rate 











Scores for successive four-minute segments of TestI A 
for groups of fast, average, and slow readers were ana- 
lyzed to show differences in rate between groups. An over- 
all increase in rate during the reading of the selection was 
found for all groups. 


Individual Variability in Reading Rate 











Within-subject variability in rate of reading differed 
significantly for groups of fast, average, and slow readers, 
and was greatest for the fast readers and least for the 
average readers. 

On the whole, this study showed that in measuring rate 
of reading, as defined by the tests in this investigation, the 
fairly short (four-minute) time-limit tests appear to be 
about as valid as other tests which require more time or 


are more difficult to administer. 
204 pages. $2.55. Mic 55-959 


A PHILOSOPHICAL ANALYSIS OF THE CONCEPTS 
OF LEARNING, PERCEPTION, AND CONCEPTION 
AS THESE ARE TREATED IN 
CURRENT PSYCHOLOGICAL THEORY 


(Publication No. 14,467) 


Naguib Iskander Ibrahim, Ph.D. 
The Ohio State University, 1955 


This study (1) examines certain issues in present-day 
psychological theories in terms of their philosophical im- 
port and (2) suggests a wider perspective for the study of 
behavior. A representative sample of cognitive psycholo- 
gists was examined and appraised, as was a comparable 
sample of behaviorist psychologists. In each instance, the 
basic tenets of these contrasting views were studied to 
locate their significance for the concepts of learning, per- 
ception, and conception and to note some of the critical 
differences between them. 

Present trends in human inquiry in terms of the concepts 
of self-action, inter-action and trans-action, as these are 
revealed by some branches of the natural sciences, were 
examined to locate the bearings of developing movements 
in the advanced sciences for the study of behavior. The 
transactional approach to inquiry was examined in order 
to (1) define the methodological problems of present-day 
psychological theories; (2) suggest a new framework for 
the evaluation of the psychological systems examined in 
this study; and (3) offer some suggestions for a new ap- 
proach to the interpretation of human behavior. 

Irreconcilable differences between different psychologi- 
cal systems are unparallelled in natural sciences. These 
differences are mainly due to differences in methodological 
approaches. Consequently, psychology will fail to advance 
significiantly as long as the higher levels of cognitive be- 
havior, such as conception, reflective thinking, and inquiry 
in general, remain outside its domain of investigation. 
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Most psychologists agree that the scientific method is 
the only legitimate approach to the study of behavior, but 
here the agreement ends. By way of illustration, behavior- 
ism in its early years insisted upon empirical positivism 
and the rigor of scientific empiricism, and focused its 
attention almost exclusively on observable phenomena, that 
is, bodily movements. Yet behavior (according to the mech- 
anistic law of causation) had to be caused and, with mental 
causes denied, behaviorists had to turn to the environment 
for stimuli. Thus, though behaviorism started with the 
organism’s reaction, it ended by becoming an environmen- 
talistic psychology. In contrast, gestalt psychologists 
started by making perception the central object of study. 
Here the focus was on the structure of the objects perceived. 
Thus, they inquired into the structure of the objects of per- 
ception and the environment in general. To account for the 
organism’s behavior, however, they had to assume it to be 
natively equipped with dynamic structures which copy, so 
to speak, through intermediary processes, the structure of 
the outside world. In other words, gestalt reverses the 
reversal of behaviorism. It starts from the structure of 
the outside environment; it ends by becoming a nativist 
psychology. 

There is no suggestion here, of course, that the vast 
wealth of psychological studies and literature is useless. 
What is needed is reinterpretation in a wider envisionment. 
The transactional approach holds this promise. 

The transactional approach, as developed by Adelbert 
Ames at the Hanover Institute, offers a sound start. So 
far, however, it has been confined to perceptual illusions. 
It needs to widen its scope. It should follow the develop- 
ment and reconstruction of experience--which is learning-- 
perhaps along two lines: first, by experimenting with dif- 
ferent age groups; and second, by a follow-up of the re- 
sponses of single individuals over lengthy periods of time, 
so that the ambiguity of the “weighted average of past ex- 
perience” may be clarified. Furthermore, this approach 
needs to revise its basic terms such as “assumption”, 
“presumption”, and “prognosis” to rid itself of their tradi- 
tional “mentalistic connotations.” The present study has 
attempted to suggest a new linguistic basis for explaining 
behavior in terms of John Dewey’s theory of inquiry, as 
this is expressed in his conception of transactional expe- 
rience. 306 pages. $3.83. Mic 55-960 


A FOLLOW-UP STUDY OF THE 
VOCATIONAL AND PERSONAL ADJUSTMENT 
OF A SELECT GROUP OF PSYCHONEUROTICS 


(Publication No. 13,101) 


William Kir-Stimon, Ph.D. 
Northwestern University, 1955 


The problem was conceived as a follow-up evaluation 
and descriptive analysis of the vocational and personal 
adjustment of a group of psychoneurotics. The sample 
consisted of 54 white, male World War II veterans, receiv- 
ing disability compensation for “anxiety neurosis” under 
Public Law 16. These were compared before counseling 
and selection of a training goal and after an adjustment 
period of over four years. 

Twelve criteria of adjustment were used. These were, 





for vocational adjustment, an analysis of job stability, in- 
come level, job attainment, utilization of ability, reality of 
aspirations, job suitability, and job satisfaction. For per- 
sonal adjustment, the criteria were ratings by V. A. psy- 
chiatrists, self-ratings by the subjects, a specially devised 
check list of observable symptomatology, subjective eval- 
uation of inter-personal relations, and a test of extreme 
response set. Individual ratings were established as to 
degree of adjustment and direction of improvement. Intra- 
group comparisons were drawn between those who com- 
pleted training, those who had both training and psycho- 
therapy, those with therapy alone, and those with neither. 
Data, analyzed in a modified case study approach, were 
collected from V. A. records and from follow-up inter- 
views. 

Anxiety neurotics compared favorably with the general 
population as regards job stability, income level, and job 
attainment status. Not one veteran aspired below the level 
of his ability; yet almost half were employed below their 
aspiration level and four out of ten, below their ability level. 
Forty per cent were more realistic and twenty per cent, 
more vague or unrealistic than before training. In general, 
one-third were rated “better” adjusted vocationally and 22 
per cent, “worse” than pre-training. 

Only one person had regressed in psychiatric rating, 
while twelve rated themselves as worse. Over 35 per cent 
showed improvement in symptomatology and close to one- 
fourth, in inter-personal relations. On the whole, 18.5 per 
cent were rated as “better” and 26 per cent, as “worse” 
in personal adjustment. 

Of those who made a high adjustment score and who 
exhibited improvement, the greatest proportion had com- 
pleted training only. The two therapy-groups tended to 
score lower, presumably because they were more seriously 
disturbed. 

Seventy-two per cent of the entire sample found the 
counseling helpful. Almost three-fourths of the veterans 
who initiated a training program were satisfied with their 
training. Primary reasons given for termination of train- 
ing were economic factors, disability, and family matters. 
Approximately half of the group who started training found 
employment in fields related to their original occupational 
objective. 

Veterans who completed training were likely to earn 
more money, to be more stable in their employment, and 
to attain a higher job level. They had a better chance of 
realizing their ambitions, were more realistic in their 
plans, and more satisfied with their employment. Persons 
with low adjustment scores seemed to be more concerned 
with aspects of personal freedom, self-expression, and 
security; the better adjusted were more interested in inter- 
personal relations and in performing a useful service. 

Five general conclusions were drawn from the study: 
Individuals who completed an educational or vocational 
training program for a specific objective were more likely 
to be better adjusted (as operationally defined) than those 
without such training. Certain factors tended to distinguish 
between those who made a relatively high and low adjust- 
ment; these referred to such items as marital status, 
early emotional stress, number of siblings, education, and 
socio-economic background. Close inter-relationships 
existed between vocational and personal adjustment, al- 
though there were instances where these were negatively 
correlated. The vocational adjustment of the psychoneu- 
rotic sample and the general population revealed pertinent 
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similarities. Finally further research was found essential 
in specific areas of personality dynamics and adjustment. 
444 pages. $5.55. Mic 55-961 


CORRELATES OF LEADERSHIP RATINGS IN 
THE AIR FORCE RESERVE OFFICERS TRAINING 
CORPS AT THE UNIVERSITY OF KENTUCKY 


(Publication No. 14,171) 


Leslie Leon Martin, Ph.D. 
Indiana University, 1952 


The fundamental purpose of this investigation is to de- 
termine the relationship of certain measurable variables 
of individual differences to leadership ratings assigned at 
the end of the sophomore year in the Air Force Reserve 
Officers Training Corps. The leadership ratings are used 
as the primary criterion of admission to advanced reserve 
officers training. The subjects used in the study were male 
students enrolled in the Air Force Reserve Officers Train- 
ing Program at the University of Kentucky at the sopho- 
more, junior, and senior class levels. The total sample 
consisted of 103 sophomores, 79 juniors, and 78 seniors. 

The measurable variables used in the study included 
three measures of academic achievement, two measures 
of mental ability, one morphological index, two measures 
of personality, five measures of leadership interest, and 
one leadership rating (criterion), for a total of fourteen 
variabies. In making statistical computations zero order 
correlations were run between each variable and every 
other variable at all three class levels. By use of the 
Wherry-Doolittle Test Selection Method for problems in- 
volving more than four variables, multiple coefficients of 
correlation were computed for those measures which yielded 
highest zero order correlations with the criterion. The 
combination of variables found most usable by the Test Se- 
lection Method was chosen to be employed in computing the 
multiple regression equation, and the influence of each of 
the measurable variables on the criterion was determined. 
In the final statistics the junior and senior classes were 
combined to simplify comparative evaluations between the 
basic and advanced level of training. 

Results of this study indicated that the criterion was an 
unreliable measure as indicated by the low and inconstant 
relationships between that index and the measurable vari- 
ables at all three levels. This premise was further sub- 
stantiated by low multiple coefficients at both the basic and 
advanced levels. Although the correlations between the 
criterion and the mental ability and achievement variables 
were consistently higher than those found in other studies, 
academic achievement was the only factor which had a sig- 
nificant and consistent relationship to the criterion at all 
levels. Personality factors were found to have little pre- 
dictive value, but did indicate that the AF ROTC students 
are a strongly homogeneous group as compared to the total 
college population in personality traits. 

The study suggests that the method of selecting cadets 
for advanced AF ROTC training might be improved through 
a better understanding of the factors involved in the present 
method. The findings and conclusions outlined in this study 
point clearly to possible techniques of implementing this 
objective. The suggestions specific to this purpose are 





directed toward three areas of attack: An enchancement 
of the reliability of the criterion, a more thorough and 
objective use of currently available indices, and the inclu- 
sion of indices not currently used in the selection matrix. 
If the following suggestions were accepted and carried out, 
the stated purposes of this study, namely, to determine the 
relationship of measurable variables of individual differ- 
ences to the criterion of leadership ratings and to improve 
the method of selection of cadets for advanced AF ROTC 
training, would be achieved. 

155 pages. $1.94. Mic 55-962 


UTILIZATION OF THE ROLE CONSTRUCT 
REPERTORY TEST IN THE COUNSELING PROCESS 


(Publication No. 14,580) 


William Dean Martinson, Ed.D. 
Indiana University, 1955 
Chairman: Louis G. Schmidt 

The purpose of the study was to determine the general 
utility of The Role Construct Repertory Test in assessing 
the effects of counseling on the student’s perceptions of 
various role figures in his environment. Secondly, the 
study was designed to determine the possible use of this 
instrument as a tool in helping to predict possible changes 
or outcomes of counseling and to explore the use of the in- 
strument in measuring such changes. 

The design of the study utilized an experimental and 
control group comparison of performances on a test and 
re-test of the Rep Test. The 15 students of the control 
group were administered this instrument following an in- 
take counseling interview and after a voluntary delay of 
counseling were again given this test. The results ofthese 
tests were compared with the results of the 15 students of 
the experimental group who were given the test following 
the intake interview and again following four counseling 
interviews. Predictions of the area of probable inter- 
personal difficulty were made by the counselor following 
the initial interview, by the test administrator from infor- 
mation from the test record and again by the counselor 
following counseling. In addition, at the conclusion of the 
fourth interview, the counselor rated the success of the 
counseling outcome. For purposes of determining the re- 
lationship between academic ability, as measured by the 
American Council on Education Psychological Examination 
(total score), and the use of positive dimensions, the stu- 
dents were classified as either upper or lower ability 
group. 

The descriptive terms, or dimensions, used by the 
student to describe the various role figures of the test 
were assessed by four other counselors to determine the 
number of positive dimensions used by each student. A 
positive dimension was considered to be a term, which, 
when used to describe or evaluate another person would 
contribute to establishing good inter-personal relations. 
Comparisons were made of the numbers of dimensions 
used by: (1) students considered in the upper ability group 
and the lower ability group, (2) students considered having 
the “most successful” counseling outcomes and students 
having the “least successful” counseling outcomes, 
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(3) control group students and experimental group students 
on the initial test, (4) control group students and experi- 
mental group students on the final test. 

The significance of the difference in means of these 
various groups was determined by the use of a “t” test of 
significance and was calculated for both the 1 per cent and 
the 5 per cent levels of confidence. 

An analysis of the results of this study seemed to indi- 
cate the following major findings and conclusions: (1) Stu- 
dents of the counseled group showed a significant increase 
in the number of positive dimensions on the re-test as com- 
pared to the initial test, (2) Students in the counseled 
group, with the most successful rated outcomes, showed a 
significantly greater increase in the use of positive dimen- 
sions than did those rated as having least successful coun- 
seling outcomes. (3) The Role Construct Repertory Test 
provided a more accurate diagnosis of area of inter- 
personal difficulty than did initial counseling interview. 

(4) The area rated as being the probable area of inter- 
personal difficulty showed significantly greater increases 
in the use of positive dimensions than did the mean increase 
in any of the other areas. (5) The number of positive di- 
mensions used by students is not a factor related to per- 
formance on the total score of the American Council on 
Education Psychological Examination. 

115 pages. $1.44. Mic 55-963 


A LABORATORY STUDY OF THE RELATION OF 
SELECTED ELEMENTS TO THE 
SKIMMING PROCESS IN SILENT READING 


(Publication No. 12,693) 


Walter James Moore, Ph.D. 
Syracuse University, 1955 


The purpose of this study was to identify objectively the 
characteristics of the skimming process in silent reading 
and to gain insight into the personal factors that were re- 
lated to efficient skimming as exhibited in its various pat- 
terns. Except in isolated instances, individuals who know 
how to skim, and who skim effectively, have developed 
their own systems--more or less hit and miss, trial and 
error. Not all people who skim could be termed mature 
readers--how then did they, or others who skimmed, de- 
velop their techniques--and what were some of the factors 
that favored or inhibited the development of skimming 
ability ? 

Subjects in the pilot and main studies numbered 95 
individuals: 84 females and 11 males, ranging in age from 
19 to 58. Evidence relating to the central processes in- 
volved in skimming was gained through utilization of a 
series of intelligence, reading achievemnet and compre- 
hension tests, and measures of personality. Evidence of 
peripheral processes was sought through informal inter- 
views, controlled observation, and an analysis of eye- 
movement photographs secured in a variety of reading and 
skimming situations. 

Slow readers, fast readers and skimmers were identi- 
fied. The skimming patterns varied. In general, skimmers 
fixated fewer times, required less time, and scored as well, 
or better, than non-skimmers. The patterns of coverage 
were highly individual--thus, one person might be content 





with (and quite able to function effectively and efficiently) 
a technique characterized by close adherence to margins 
at either the left or right of the printed page. As margin- 
huggers, such persons appeared to differ greatly from the 
individuals who refrained from marginal fixating and who 
confined efforts at skimming to coverage from the middle 
of the page. Some skimmers started their coverage with 
the first word; others started midway in the passage. 
Some skipped considerably; others covered lines with a 
fixation or two. Regressive movements were markedly 
absent in the patterns exhibited, indicating that skimming 
was an on-going process. 

Skimming, as demonstrated in this study, was an ac- 
quired skill--acquired more or less accidentally or inci- 
dentally, and from sheer necessity. Successful skimming 
appeared to require certain emotional freedoms which 
could have outweighed intellectual or reading competencies. 
Certain personality types found it difficult to bring them- 
selves to the task of skimming. With those individuals 
upon whom emotional stresses appeared to weigh less heav- 
ily, the task of skimming was rather readily accomplished, 
albeit in a variety of ways. In those instances wherein the 
evidence seemed to point to the presence in marked degree, 
of emotional problems and burdens, individuals did not 
skim effectively or efficiently, save in certain conspicuous 
cases. Again, in a few instances the presence or absence 
of certain personality factors appeared to have little effect 
upon skimming ability or its lack. 

Skimming would appear to be largely an individual mat- 
ter, possessed or lacking, in mature readers. Skimming 
techniques varied and were largely acquired without train- 
ing other than self-training. Other conclusions secondary 
to the main problems of the study were arrived at in the 
course of the investigation. One of these appeared to be of 
sufficient importance to merit study. This was the occur- 
rence of sub-vocalization. Many individuals sub-vocalized 
in all reading and skimming tasks. 

Skimming was generally regarded by individuals in this 
study as a valuable skill, although some considered its use 
dangerous. The identification of the characteristics of 
skimming and of the personal factors which favored or in- 
hibited skimming were results of the study. 

362 pages. $4.53. Mic 55-964 


SUCCESS OF ELEMENTARY STUDENTS 
ADMITTED TO PUBLIC SCHOOLS UNDER 
THE REQUIREMENTS OF THE 
NEBRASKA PROGRAM OF EARLY ENTRANCE 


(Publication No. 14,355) 
Karl Junior Mueller, Ph.D. 
The University of Nebraska, 1955 


Adviser: Charles O. Neidt 


The Purpose and Procedure of the Study 


The purpose of this study was to determine whether 
children, who on the basis of a psychological examination 
were admitted early to kindergarten, have been able to 
adjust as well academically, socially, and emotionally as 
those who were admitted regularly, as those who failed to 
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meet the examination criteria, as those who did not avail 
themselves of the opportunity to take the examination, as 
those who met the criteria but remained out of school until 
the subsequent year, as those who entered kindergarten 
despite not having met the criteria, and as those who en- 
tered kindergarten despite not having taken thé examination. 

Students from kindergarten through grade five who ei- 
ther had met the early-entrance criteria or had failed to 
meet it as well as their classmates were included in the 
sample of the study. Their teachers rated them on a three- 
point scale of high, average, and low for the following traits: 
achievement; health; coordination; acceptance-by-fellow; 
leadership-in-class; attitude-toward-school; and emotional- 
development. 

Frequencies and percentages of “high”, “average”, and 
“low” ratings on each trait for each category of student 
were presented in tabular form. Chi square was employed 
totest the significance of the differences in the ratings 
among the categories of students. Coefficients of correla- 
tion were computed to determine the relationship between 
achievement and each of the other traits in the various 
student-category instances. Analysis of variance for cor- 
related data was employed to test the significance of the 
differences in the ratings among four categories of students, 
each represented concurrently in selected classes. 


Findings of the Study 


Students who entered kindergarten on the basis of having 
met the early-entrance criteria were rated above all other 
students on all traits. 

Students who waited until the subsequent year to enter 
kindergarten because of having failed to meet the early- 


entrance standards were rated on all traits as not signifi- 
cantly different from regular students. 

Students who did not avail themselves of the opportunity 
to take the examination and hence remained out of kinder- 
garten until the subsequent year were rated above regular 
students on all traits but attitude-toward-school and emo- 
tional-development. 

There were very few marked differences between the 
ratings of boys and girls or rural and urban students. 

As they were considered from kindergarten through 
grade five, the categories of students exhibited no tendency 
to have been rated increasingly higher on the traits. 

Whereas differences in height and weight were found to 
exist in the early elementary grades, the differences be- 
came indistinguishable in the later elementary grades. 

The relationship between leadership and achievement 
was significantly greater for the regular students than for 
the early entrants. 

The relationship between coordination and achievement 
was Significantly greater for the early entrants than for the 
regular students. 

The relationships of both leadership and coordination 
with achievement were significantly greater for the regular 
students than for those who failed to meet the early-entrance 
standards. 


Conclusions of the Study 


Children who satisfy the requirements for early en- 
trance to kindergarten as specified by the Nebraska school 
laws adjust as well as, or better, academically, socially, 
and emotionally than their older classmates. 


Children who do not satisfy the requirements for early 
entrance to kindergarten and thereby remain out of school 
for one year adjust as well academically, socially, and 
emotionally as their classmates who are legally old enough 
to enter kindergarten without having to meet the special 
standards. 218 pages. $2.73. Mic 55-965 


THE MEASUREMENT AND EVALUATION OF THE 
WORK HABITS OF OVER-ACHIEVERS AND 
UNDER-ACHIEVERS TO DETERMINE THE 

RELATIONSHIP OF THESE HABITS TO 
ACHIEVEMENT 


(Publication No. 15,038) 


Maurice John O’Leary, Ed.D. 
Boston University School of Education, 1955 


The purpose of the study was to measure the work 
habits of over-achievers and under-achievers in grade 9, 
and to determine the relationship of these habits to achieve- 
ment as measured by a survey achievement test. 

The following instruments were used: 


1. A work habits rating scale developed by the writer. 


2. A student attitude and interest survey developed by 
the writer, to check environmental factors affecting 
achievement. 


The Pintner General Ability Test, Advanced Battery, 
Form A. 


The Stanford Achievement Test, Advanced Battery, 
Form JM. 


The Stanford Achievement Advanced Study Skills 
Test, Form JM. 


6. The Tyler-Kimber Study Skills Test. 


The selection of over-achievers and under-achievers 
was accomplished by testing 442 ninth grade pupils and 
making capacity-achievement comparisons. Fifty-nine 
over-achievers and fifty-five under-achievers were iden- 
tified. 

The reliability of the Work Habits Rating Scale was 
secured through the technique of teacher rating and rerat- 
ing which produced a coefficient of correlation of .97. 

The validity of the Work Habits Rating Scale was de- 
termined by a comparison of the means of the teachers’ 
ratings of the over-achievers and under-achievers for each 
item and the total of all items on the rating scale. These 
comparisons are shown in the table below. All ratios were 
above the 2.576 figure identifying a difference of perform- 
ance of these two groups at or greater than the one percent 
level of significance. 








Item Critical Ratio 








(1) (2) 


7.81 
7.00 
6.10 
0.08 





. Industry 
Concentration 
Seeks Advice 
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Item - continued Critical Ratio 


(1) 


. Responsibility 
. Budgets Time 
. Organization of Materials 
. Research Skill 
Starts and Finishes Tasks 
. Seriousness of Purpose 
. Initiative 
. Use of Factual Material 
. self-evaluation 


. Emotional Reactions 
. Total Items 


The coefficient of correlation secured in determing the 
relationship between work habit rating anc score on the 
survey achievement test was .63. 

The validity of the Student Attitude and Interest Survey 
was determined by comparison of item responses for the 
two criterion groups. Only two of the sixty items were 
found to differentiate significantly between the criterion 
groups. 

The multiple correlation technique to determine rela- 
tionship with other variables was used and produced the 
following results: 


1. The relationship between work habits, mental age, 
and achievement. 


Ries 2.40 


2. The relationship between work habits, study skills, 
and achievement. 


Rioz = .18 
The major conclusions were as follows: 


1. The Work Habits Rating Scale appears to have pre- 
dictive value in determining whether or not a pupil 
will work up to or beyond his capacity. 


The Work Habits Rating Scale appears to be a reli- 
able and valid instrument. 


The behavior characteristics identified are highly 
important in terms of achievement in relation to 
ability. 
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PREDICTION OF ACADEMIC SUCCESS IN THE 
UNDERGRADUATE SCHOOLS OF THE 
UNIVERSITY OF PENNSYLVANIA 


(Publication No. 13,415) 
John George Parres, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: William E, Arnold 


The purpose of this study was to investigate the value 
of test scores, previous school marks, and certain other 
variables in the selection of students for the undergraduate 





schools of the University of Pennsylvania, and to determine 
which variable or combination of variables contributes 
most to the forecasting of academic success. The data 
were analyzed by multiple correlation and regression tech- 
niques in order to isolate variables which had better than 
chance correlation with the criterion and to estimate their 
efficiency singly and in combination. In addition, a study 
was made of the relationship between high school average 
marks, scholastic aptitude test scores, and freshman aver- 
age marks, respectively, and sophomore average marks, 

in order to find the best single predictor of sophomore 
average marks. 

A related problem investigated was the classification 
of secondary schools on the basis of the academic perform- 
ance of their students at the University of Pennsylvania. 
Specifically, an answer was sought to the question: “Are 
there significant differences among the means of freshman 
scholastic averages of students coming from three different 
categories of schools when allowance is made for possible 
differences in scholastic aptitude?” The data were ana- 
lyzed by the covariance technique and tests of significance 
were applied. 

The results of the investigation were as follows: 

1. The zero-order correlation coefficients between 
high school average marks and freshman average marks 
ranged from .49 to .65, with a median of .54. 

2. The coefficients between Scholastic Aptitude Test 
(SAT) and freshman average marks ranged from .34 to .60, 
with a median of .51. 

3. The coefficients between Verbal Aptitude Test (VAT) 
and freshman average marks ranged from .34 to .55, with 
a median of .46. 

4. The coefficients between Mathematical Aptitude Test 
(MAT) and freshman average marks ranged from .23 to 
.03, with a median of .40. 

0. The coefficients between age at entrance to college 
and freshman average marks ranged from -.01 to -.39, 
with a median of -.17. 

6. The contingency coefficients between quintile stand- 
ing at graduation from high school and freshman average 
marks ranged from .38 to .47, with a median of .44. 

7. The contingency coefficients between principal’s 
recommendation and freshman average marks ranged from 
.23 to .32, with a median of .26. 

8. The multiple correlation coefficients for the three- 
variable combinations consisting of freshman average, high 
school average, and SAT, VAT, or MAT, and the four- 
variable combinations consisting of freshman average, 
high school average, VAT, MAT ranged from .50 to .72, 
with a median of .65. 

9. The standard errors of estimate attaching to pre- 
dicted freshman grade-point average ranged from .46 to 
.71, with a median of .64. 

10. The coefficients between high school average marks 
and sophomore average marks ranged from .45 to .65, with 
a median of .55. 

11. The coefficients between scholastic aptitude test 
scores and sophomore average marks ranged from .23 to 
.56, with a median of .46. 

.12. The coefficients between freshman average marks 
and sophomore average marks ranged from .62 to .90, with 
a median of .77. 

Relative to the classification of high schools, signifi- 
cant differences were found among the means of scholastic 
averages of students coming from different types of high 
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schools before allowance for differences in scholastic abil- 
ity as measured by the Scholastic Aptitude Test. The F 
ratio for the unadjusted means was significant at the .1 per 
cent level. However, after allowance for differences in 
scholastic aptitude, the F ratio was significant at about the 
2 per cent level. The difference between the adjusted 
means, although significant, was slight. On the basis of 
the results of this part of the study, it was concluded that 
if students of comparable scores in the SAT are admitted 
to the University of Pennsylvania, it makes little practical 
difference from which of the three categories of high 
schools they come. 261 pages. $3.26. Mic 55-967 


A STUDY OF THREE GROUPS OF COLLEGE 
PREPARATORY STUDENTS WHO DIFFER 
IN RELATIVE ACHIEVEMENT 


(Publication No. 14,237) 


Carl Eugene Reed, Ed.D. 
University of Houston, 1955 


The purpose of this study was to identify traits which 
are characteristic of three different groups--overachiev- 
ers, achievers, and underachievers. These groups were 
defined by comparing the ranks of students on standard 
achievement tests with their ranks on intelligence tests. 
The population from which the three groups was drawn 
consisted of 151 students of grades nine, ten, and eleven 
in a private preparatory school in Houston, Texas. 

Data were gathered from school records, scores on in- 
telligence and reading tests, scores on the Kuder Prefer- 
ence Record and the Mental Health Analysis, responses to 
questions on the Student Check List, and ratings from a 
Teacher’s Rating Scale. Differences between the over- 
achiever, achiever, and underachiever groups were located 
by studying the means of scores of the separate groups 
and the distributions of extreme scores. 

The overachiever, achiever, and underachiever groups 
were found not to differ significantly in age, school attend- 
ance, grade points earned, or number of subjects carried. 

Significant differences found show that the overachiever 
group contains nearly twice as many girls as boys, has 
less general intelligence and language ability than the 
other two groups, shows evidence of sensitivity to psycho- 
logical pressures, and is rated high by teachers in areas 
of home and class work, class habits, attitudes toward 
people, and attitudes toward school. The underachiever 
group contains more than twice as many boys as girls, 
has relatively high general intelligence and language abil- 
ity, seems not disturbed by psychological or social pres- 
sures, is rated by teachers high in mental alertness and 
low in conformity to patterns of behavior prescribed for 
the school. The achiever group has an intermediate posi- 
tion between the extremes represented by the overachiever 
and the underachiever groups in respect to most of the 
traits investigated. 

Conclusions reached in this study add to the understand- 
ing of groups in which the members have achievements 
differing significantly from their levels of ability. 
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PRODUCTION OF UNFAMILIAR SOUNDS AS A 
FUNCTION OF PREPARATORY CUES AND 
RESPONSE REINFORCEMENT 


(Publication No. 14,585) 


Margaret Louise Rowe, Ed.D. 
Indiana University, 1955 


Chairman: William H. Fox 


This study has attempted to determine the effect of 
conditions before stimulation and after response upon the 
learning to articulate unfamiliar sounds. The problem 
was to investigate the effect of directing attention toward 
the nature of the stimulation about to be given and evaluat- 
ing the responses after they were completed. 

Nine unfamiliar sounds were used: three with visible 
focal articulation points, three with partially visible focal 
articulation points, and three with non-visible focal artic- 
ulation points. The subjects were 120 college freshmen 
with normal speech, who had not enrolled in any course in 
speech pathology, reported no hearing loss at the time, and 
had no history of defective speech in childhood. The sub- 
jects were divided into four groups of 30 each. Group I 
was the control group and received only general directions. 
Group II, the instructed group, received general directions 
and preparatory cues consisting in visual and auditory 
stimulation. Group III received general directions, was 
not told before each sound what to look for or listen to, 
but received a comment or evaluation concerning each 
sound made. Group IV, the instructed plus response re- 
inforcement group, received general directions, instruc- 
tions as to the type of stimulation cues that would be given, 
and likewise an evaluation concerning each sound made. 

The sounds and the nature of the stimulation cues with 
which they were presented were the same for all four 
groups. The arrangement of stimulation cues and visibil- 
ity of focal articulation points were controlled as that each 
group received precisely the same balance between stim- 
ulation cues and focal articulation points. In the experi- 
mental situation each subject was tested separately. The 
nine sounds were presented ten times each to each sub- 
ject and after each response the experimenter evaluated 
the response as (1) correct, (2) either visibly or audibly 
correct, or (3) wrong. 

The reliability of the experimenter was tested by apply- 
ing the formula for the tetrachoric coefficient of correla- 
tion. The analysis of variance was used as the statistical 
device for ascertaining the results of the study. 

The following conclusions were drawn from the findings 
in the study: (1) Subjects in Group I made the poorest 
responses, (2) Subjects in Group II scored higher than 
those in Group I, (3) Subjects in Group III were also better 
than those in Group I, (4) Subjects in Group IV were the 
superior ones in learning to articulate unfamiliar sounds. 
The F scores in the analysis of variance were significant 
at the .01 percent level of confidence. 

In interpreting these findings for the field of speech 
correction, it was concluded that general directions were 
necessary for subjects attempting to learn to produce an 
unfamiliar sound. Along with general directions prepar- 
atory cues of a visual and auditory nature also helped the 
learning. Response reinforcement was likewise helpful 
in learning to articulate unfamiliar sounds, but prepara- 
tory cues plus response reinforcement were most helpful. 
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Speech correctionists have used these techniques for many 
years but this experimental study actually submitted the 
method or methods of learning new, unfamiliar sounds to 
statistical analysis and interpretation. 

64 pages. $1.00. Mic 55-969 


THE EFFECTS OF SPECIALIZED EDUCATIONAL 
COUNSELING WITH SELECTED GROUPS OF 
UNDERACHIEVERS AT THE SECONDARY 
SCHOOL LEVEL 


(Publication No. 13,139) 


Erwin Daniel Stasek, Ph.D. 
Northwestern University, 1955 


The purpose of this study was to determine the effects 
of specialized educational counseling with selected groups 
of underachievers at the secondary-school level. It con- 
sisted of two separate but similar experiments each of 
which involved the use of matched experimental and control 
groups of underachievers. In each of these experiments 
the students in the experimental group were counseled, 
while those of the control group were not. 

The first step in the study was the determination of the 
criteria for underachievement. This was done on the fol- 
lowing basis. The academic grade average of each male 
student in the upper 25 per cent of the graduating class of 
June, 1954, was compared with his scores on both an intel- 
ligence test and a reading test. The assumption was that 
students in this group had come closest to working up to 
their measured potential. The actual achievement levels 
of students in this group were then used as the standards 
of expectancy, termed the Projected Average, for all male 
students with similar IQ’s and reading scores. All male 
students in the year-groups considered in this study with 
a difference of one (1) or more academic points between 
their actual and projected average for the semester previ- 
ous to the study were classified as underachievers and 
were included in the study. Sophomore students were used 
in the first experiment and seniors in the second. 

Students included in the first experiment were organ- 
ized into matched experimental and control groups and then 
paired on the basis of similarity of IQ and reading percen- 
tile. After examining all available information on these 
students, the writer counseled the students in the experi- 
mental group during the first semester of their sophomore 
year. Comparisons of the academic achievement of the 
students in the experimental and control group of the first 
experiment were then made during each of five (5) grading 
periods during the semester. A follow-up study of this 
experiment was conducted one semester after counseling 
had been terminated in order to ascertain the relative per- 
manence of any improvement which had taken place. 

The procedures followed in the second experiment in- 
volving seniors were identical to those followed in the first 
experiment with two exceptions: counseling took place 
during the first semester of the senior year of the experi- 
mental group and, because of the limitations of time, there 
was no follow-up phase to the second experiment. 

The results of the two experiments were then compared 
and implications for counseling and education drawn. 





Results of the two experiments indicated the following 
to be characteristic of the underachievers in the study: 
1. Inadequate or inappropriate study habits 
2. Lack of reason for improvement 
3. Inadequate or incorrect information concerning 
college 

In both of the experiments, improvement was consist- 
ently in favor of the experimental (counseled) groups in 
terms of both the number of students who improved and 
the degree of improvement. 

At the conclusion of the first experiment, 75 per cent 
of the counseled group and 25 per cent of the uncounseled 
group had final grade averages that were above those re- 
ceived for the previous semester. The average number 
of grade points of improvement was 0.95 for the experi- 
mental group and 0.28 for the control group. 

At the conclusion of the second experiment, 73 per cent 
of the experimental group and 66 per cent of the control 
group had final grade averages that were an improvement 
over those of the previous semester. The average number 
of grade points of improvement was 1.23 for the experi- 
mental group and 0.63 for the control group. 

The results of this study, therefore, tend to indicate 
that it is possible to identify underachievers and through 
counseling help them bring their level of achievement into 
line with their potential. 

284 pages. $3.55. Mic 55-970 


A STUDY TO DETERMINE THE CHARACTERISTICS 
OF THE POTENTIALLY SUCCESSFUL AND 
UNSUCCESSFUL FRESHMEN STUDENTS AT THE 
UNIVERSITY OF WISCONSIN, MILWAUKEE 
EXTENSION DIVISION, IN THE 
SCHOOL YEAR 1953-1954 


(Publication No. 13,141) 


Ben A. Sullivan, Ph.D. 
Northwestern University, 1955 


The problem was to determine the characteristics of 
the entering UWM student so as to be able to differentiate 
between the potentially successful and unsuccessful student. 
Four hundred and ninety-seven entering freshmen, school 
year 1953-1954, were divided into groups according to their 
scholastic status at the end of the freshman year. The 
groups were Remaining on Good Standing, Remaining on 
Probation, Drops, Withdrawals and Transfers. 

According to the various objective and subjective cri- 
teria, the characteristics of each group were determined. 
Objective data included scores from the American Council 
Psychological Examination, the Ohio State Examination, 
Cooperative Reading Test, high school rank, predicted 
grade point average and attained grade point average. Sub- 
jective data was obtained from a high school principal’s 
report which included the principal’s estimate of the stu- 
dent’s scholastic promise and also ratings in personality 
trait areas. 

Scholastic achievement was also compared to ability 
level groupings determined by the American Council 
scores, Ohio State scores and the principal’s estimates of 
scholastic promise. Coefficients of correlation were 
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computed between attained grade point averages and fac- 
tors of the American Council Examination, Ohio State 
scores, high school rank and predicted grade point average. 
Coefficients of correlation were also computed between 
predicted grade point averages and factors such as the 
American Council Examination and Ohio State test scores 
and high school rank. All conclusions were subject to crit- 
ical ratio verification. 

According to objective data findings, the Good Standing 
group differed substantially from the Drop and Withdrawal 
groups. Probation and Transfer students tended toward 
similarity and ranked approximately half-way between the 
Good Standing and the Drop or Withdrawal groups. 

Principal’s estimates of scholastic promise were found 
very effective in two ways -- to differentiate between the 
broad groupings of successful and unsuccessful students 
and to identify the high achieving student. 

Principals’ ratings on personal traits were found to 
differentiate between successful and unsuccessful students. 
The potentially Good Standing student was most clearly 
identified from other groups. Ratings in the areas of lead- 
ership, ability to think, study habits and industry and initi- 
ative offered most assistance in group differentiation. 

142 pages. $1.78. Mic 55-971 


A STUDY OF JUDGMENTAL ACCURACY 
IN SOCIAL PERCEPTIONS 


(Publication No. 13,571) 


Lowell McNees Walter, Ed.D. 
University of Illinois, 1955 


This study is concerned with the processes involved in 
an act of social perception. Two hypotheses are presented 
for investigation. The first is that a significant degree of 
accuracy will remain for behavior predictions based on 
standardized stimulus material after the accuracy compo- 
nent attributable to stereotyped expectations has been par- 
tialled out. The second is that different judgmental sets 
on the part of judges will demonstrably alter their social 
perceptions of standard stimulus material. 

Sound and color motion picture films of four fifth-grade 
children, two boys and two girls, were shown to various 
groups of judges. The films showed the children engaging 
in a variety of classroom-like activities. These films 
comprised the standard stimulus material. The four chil- 
dren had previously answered a 223-item personality in- 
ventory. Some judges, those identified as predictive judges, 
were asked to predict a given child’s answers to the per- 
sonality inventory. Other judges, those identified as de- 
scriptive judges, were asked to describe a given child in 
terms of the inventory. A third group of judges, called 
stereotype judges, who had not seen the films were asked 
to indicate the manner in which they would expect a typical 
fifth-grade boy or girl to respond to the inventory. A total 
of 1127 persons representing teachers, teachers-in-train- 
ing, and psychology students served as the judges. The 
self-descriptions of the children appearing in the films 
served as the criteria of judgmental accuracy. 

In a majority of instances the differences between pre- 
dictive judgments and stereotype judgments revealed that 
exposure to the films influenced the judges’ responses to 














a given item. This evidence was interpreted to mean that 
the standard stimulus material was effective as a judgmen- 
tal determinant. In a significant minority of instances, 
however, cues supplied by the films did not seem to influ- 
ence the judges away from what might have been expected 
from them as their stereotypes. 

The combined findings revealed significant differences 
between stereotype judgments and predictive judgments. 
Thus, predictive judges were shown to be more accurate 
in estimating the self-descriptions of the children than 
were judges who had not seen the films. (Combined differ- 
ences were significant at the .001 level of confidence. ) 

Contrary to expectations, a negative relationship was 
found between predictive accuracy on (a) those items 
(accurately shifted) where a majority of predictive judg- 
ments tended to be more accurate than stereotype judg- 
ments and (b) on those items (inaccurately shifted) where 
predictive judgments on the whole were less accurate. 
Thus it was found that predictive judges who could resist 
a general trend toward inaccuracy in one set of circum- 
stances could not maintain the same level of predictive 
accuracy in another. Subsequent analysis revealed that 
this finding could not be explained by adherence to stereo- 
typed expectations among predictive judges. 

Efforts to induce different judgmental sets and thus 
alter succeeding judgmental responses to equivalent stimuli 
seemed successful. Combined differences between predic- 
tive judgments and descriptive judgments were significant 
at the .01 level of confidence. Considerable variation was 
found among these differences, however, as they applied 
to judgments pertaining to a particular child. 

This study illustrates the successful use of standard 
stimulus material in studies of social perception. Ques- 
tions arising during the course of this investigation and 
unsolicited comments provided by the judges regarding the 
judgmental task combine to emphasize the need for addi- 
tional research directed towards problems dealing withthe 
nature of the judgmental process. The present study is 
presented as basic, exploratory research which has led to 
methodological insights that should be useful in further in- 
vestigation of social perceptual processes. 

106 pages. $1.33. Mic 55-972 


SOCIAL COMPETENCE OF KINDERGARTEN AND 
FIFTH GRADE CHILDREN AS EVALUATED 
BY THE VINELAND SCALE 


(Publication No. 12,762) 


Emmy Elisabeth Werner, Ph.D. 
The University of Nebraska, 1955 


Adviser: D. A. Worcester 


The Vineland Social Maturity Scale is extensively used 
for the evaluation of social competence. In an effort to 
determine its adequacy when applied to people from various 
subcultures, this study was undertaken. 

Specifically, the purpose of this investigation was to 
determine whether there are: 


1. Significant sex differences in social competence 


2. Significant differences in social competence between 
children from different socio-economic levels 
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. Significant differences in social competence between 
rural and urban children 


. Significant interrelationships between the milieu 
variables, intelligence and social competence 


. Consistent trends in these interrelationships from 
one age level to another. 


A total of 320 children, 160 kindergartners and 160 fifth 
graders were randomly selected from the public school 
population of eight counties in eastern Nebraska. Thesam- 
ple was stratified according to sex, socio-economic status, 
and rural-urban residence. The influence of chronological 
age and intelligence were controlled in the statistical treat- 
ment of the data which made use of analysis of co-variance, 
Chi square, and coefficients of correlation. 


Findings 





In terms of the sampling of this investigation, it was 
found that there were: 


1. No significant differences in mean social quotients 
between boys and girls on the kindergarten and fifth 
grade levels. 


. No significant differences in mean social quotients 
between kindergarten children from various socio- 
economic backgrounds. 


. Significant differences in mean social quotients be- 
tween fifth graders from various socio-economic 
groups, favoring the lower socio-economic group. 


Highly significant differences in mean social quo- 
tients between rural and urban children on both 
kindergarten and fifth grade levels with a reversal 
in trend, favoring city children on the kindergarten, 
rural children on the fifth grade level. 


. Significant interaction between socio-economic back- 
ground and urban-rural residence on the fifth grade 
level, favoring small town children from the lower 
socio-economic class over city children from the 
same Class, city children from the upper socio- 
economic class over small town children of the 
same Class. 


. Items which differentiate significantly between urban 
and rural children. 


. Items which differentiate significantly between chil- 
dren from different socio-economic backgrounds. 


. Items for which percentages of passes on various 
age levels are so high that a change in their place- 
ment on the scale becomes highly suggestive. 


The implications of the findings, including the need for 
extension of the norms, and revision of the age-values of 
certain items, were discussed. 

117 pages. $1.46. Mic 55-973 





EDUCATION, RELIGION 


A PROGRAM OF CHRISTIAN EDUCATION FOR INDIA 
(WITH REFERENCE TO THE MAR THOMA CHURCH) 


(Publication No. 13,823) 


Tharayil Thariyan John, Ed.R.D. 
The Hartford Seminary Foundation, 1955 


India has a rich heritage of religious education going 
back to the dawn of history. But the present situation de- 
mands a more organized and systematic approach utilizing 
the findings of educational psychology. This study aims to 
analyse some of the major problems confronting the church 
in the field of religious education, to indicate ways of facing 
them and to suggest a program with special reference to 
the Mar Thoma Church. 

The author has made a brief survey of the history of 
religious education in India touching on the Hindu, Buddhist, 
Islamic and Christian education and has pointed out the im- 
pact of the ancient Hindu education on Christian education. 
He has tried to show how the political, religious, and social 
conditions affect Christian education. The defects of the 
existing educational system are discussed. Next he has 
suggested a program for the different age levels, pre- 
school through adult, and for the different areas of life 
such as sex, marriage and family, vocation, labour and 
economics, and church membership. It offers special guid- 
ance for parents, college students, war service men, pro- 
fessional people and for the aged. The courses of study 
include a discussion on the needs, interests and capacities 
of the group concerned, the curriculum, the method of 
procedure, appropriate educational activities and experi- 
ences, help for worship and a list of resource materials. 
His conclusions include suggestions to improve (a) the 
general program, (b) the curriculum, (c) the teaching pro- 
cedures, (d) the organization and administration and (e) the 


leadership training. 
473 pages. $5.91. Mic 55-974 


EDUCATION, TEACHER TRAINING 


A STUDY OF SOME OPINIONS AND PLANS 
OF A SELECTED GROUP OF GRADUATE NURSES 
WITH REGARD TO GRADUATE NURSE EDUCATION 


(Publication No. 14,565) 


Dotaline E. Allen, Ed.D. 
Indiana University, 1955 


Chairman: William H. Fox 


The major purposes of this study were to determine 
some opinions and plans of a selected group of graduate 
nurses with regard to graduate nurse education; to deter- 
mine whether certain factors may be associated with the 
opinions and plans of nurses regarding graduate nurse edu- 
cation; and to consider the implications of the information 
for the Division of Nursing Education, School of Education, 
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Indiana University, which offers programs in graduate 
nurse education. 

The graduate nurses used in this study were those who 
completed a basic nurse education program in a state ac- 
credited school of nursing in Indiana between June Ist, 
1954, and November 30th, 1954, and who completed the 
National League for Nursing State Board Test Pool Exam- 
inations in Indianapolis in the fall of 1954. The data were 
secured by questionnaire method. 


Findings 


1. The nurses were satisfied with their choice of nurs- 
ing as a career, but disliked the schedule of work hours 
and criticism received. 

2. The nurses would have liked more information about 
graduate nurse education in their basic nurse program. 
Parents had influenced them most in favor of graduate 
nurse education, while one third of the group felt no one 
had influenced them in this regard. 

3. The majority believed that graduate nurse education 
makes one a more capable nurse and a more interesting 
and well rounded person. Only 42 per cent believed it is 
recommended that eventually all programs to prepare 
nurses for positions as teachers or supervisors should be 
offered at the Master’s level. 

4. The major reasons for desiring graduate nurse edu- 
cation were personal development and ability to give better 
service. Thirty per cent of the nurses were enrolled ina 
graduate nurse education program or eventually planned to 
do so. Only 6 per cent of those interested planned to obtain 
a master’s degree. Eighty per cent of those interested 
needed financial assistance. Marriage was the major rea- 
son for not desiring graduate nurse education. 

0. The majority were interested in a position as gen- 
eral staff nurse in a hospital, followed by doctor’s office 
nurse or head nurse. The graduate nurse education pro- 
grams preferred were general nursing and the advanced 
clinical programs in maternity nursing, pediatric nursing, 
psychiatric nursing, and surgical nursing. 


Conclusions 


1. Marriage and financial problems are factors which 
prevent many nurses from continuing their nursing educa- 
tion. 

2. Nurses are more interested in programs which pre- 
pare them for positions which offer opportunity for direct 
patient care than in programs which prepare them for ad- 
ministrative or teaching positions. 

3. The limited number of faculty members of basic 
nurse education programs who hold the degree Master of 
Science in Nursing Education may be a factor which con- 
tributes toward lack of interest in continuing nurse educa- 
tion at the Master’s level. 

4. There is need for in-service education programs 
for basic nurse education faculties with regard to trends 
and developments in graduate nurse education. 

0. There is a need for an appraisal of guidance pro- 
grams in the basic nurse education programs with consid- 
eration given to the phase of informational services to 
students regarding graduate nurse education. 

6. The program of informational services concerning 
graduate nurse education offered by the Division of Nursing 
Education needs review with regard to the audience it 





reaches. Areas to be explored include: the role of the 
Division of Nursing Education in 

a) assisting with in-service educational programs for 
basic nurse education faculties with regard to graduate 
nurse education; 

b) cooperating with faculties of basic nurse education 
programs in providing information about graduate nurse 
education to basic nurse students, and to parents, boy 
friends and husbands of basic nurse students, and 

c) cooperating with faculties of elementary and second- 
ary schools, and colleges and universities, in providing 
information about graduate nurse education to students. 

146 pages. $1.83. Mic 55-975 


A COMPARISON OF TWO METHODS 
OF TEACHING SPELLING 


(Publication No. 14,084) 


Dorothy Marie Beatty, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Herbert F. Spitzer 


The purpose of this investigation was to measure the 
relative efficiency of two methods of teaching spelling 
which are being used in our schools today. Essentially, 
they are a study-test method of teaching spelling in which 
the words are presented in contextual settings and a test- 
study-test method in which the words are presented in list 
form. The investigation, which consisted of five separate 
experiments, was conducted for four weeks in 87 fourth, 
fifth, and sixth grades representing seven school systems 
of Iowa. The words taught to all the classes within each 
experiment were taken from the last four regular lessons 
in the spelling textbook being used at the sixth grade level. 

Pretests, consisting of twenty-five words selected at 
random from among those to be taught in each experiment, 
were given one week before the investigation began. The 
statistical technique used to compare the relative effi- 
ciency of the study-test and the test-study-test methods of 
teaching spelling was the analysis of co-variance which 
makes allowances for variations in the spelling ability of 
the groups. This is the method of analysis which is ap- 
plied when it is not possible to equalize the groups prior 
to the experiment. The efficiency of the two methods was 
determined by the amount of improvement secured on the 
four Wednesday and Friday weekly tests and on a final test 
given at the end of the experiment. 


The principle findings were as follows: 


1. As determined by the amount of improvement secured 
on the final test, the study-test method of teaching 
spelling was more effective than the test-study-test 
method in Experiments A and D. 


. As determined by the amount of improvement se- 
cured on the four Wednesday tests, the test-study- 
test method was more effective than the study-test 
method in Experiment C. 


. As determined by the amount of improvement on the 
four Friday tests, the study-test method was more 
effective than the test-study-test method in 
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Experiment A, but the test-study-test method was 
the superior of the two in Experiment C. 


. When the analysis of co-variance was applied to the 
four Wednesday and Friday test scores in Experi- 
ment C, a statistically significant difference between 
the two methods of teaching spelling in favor of the 
test-study-test method resulted. However, there was 
no significant difference on the weekly tests. 


. There were no statistically significant differences 
between the study-test and the test-study-test meth- 
ods in Experiments B and E as measured by the 
amount of improvement secured on the final test and 
the four Wednesday and Friday tests. 


. The only evidence of interaction having occurred in 
this investigation resulted from the analysis of co- 
variance applied to the final test and the four Wednes- 
day and Friday weekly tests in Experiment A. The 
presence of an interaction implies that there were 
inconsistencies with which the methods operated at 
the various grade levels. Further investigation of 
the differences in methods grade level by grade level 
revealed the fact that on the final test and the Wednes- 
day and Friday weekly tests in Experiment A, the 
study-test method was superior to the test-study-test 
method at both the fourth and fifth grade levels, but 
the latter method was superior at the sixth grade 
level. 320 pages. $4.00. Mic 55-976 


A COMPARATIVE STUDY OF SELECTED 
EDUCATIONAL MUSIC FILM EVALUATIONS 
AS PREPARED BY SELECTED GROUPS 


(Publication No. 14,570) 


James Edwin Cockrum, Ed.D. 
Indiana University, 1955 


Supervisor: Carolyn Guss 


The principal problems of the study were (1) to identify 
similarities and differences as might appear in evaluations 
of music films made by five selected groups affecting or 
affected by music films, (2) to determine the degree of 
unanimity within and between selected groups, (3) to draw 
conclusions concerning the strengths and weaknesses of 
selected educational music films used in the study, and 
(4) to draw conclusions concerning the merit or lack of 
merit in the music film evaluation forms used in the study. 

Three educational music films were selected for eval- 
uation by five selected groups of 24 persons each, consist- 
ing of (1) college music educators, (2) college music spe- 
cialists, (3) secondary school music instructors, (4) sec- 
ondary school music students, and (5) secondary school 
non-music students. The films selected for the study in- 
cluded (1) the New York Philharmonic Orchestra; (2) 
Tschaikowsky’s Fourth Symphony; and (3) Beethoven and 
His Music. 

Personal data forms and educational music film evalu- 
ation forms were constructed for use by the personnel of 
the five groups. The educational music film evaluation 
forms were used to obtain evaluations of (1) film content, 

















(2) film effectiveness in activities at specific grade levels, 
(3) purposes of the films, (4) recommended strengths, 
weaknesses, and changes, (5) general considerations, 

(6) technical qualities, and (7) a general estimate of each 
of the three selected educational music films. 

Among the conclusions drawn from the findings were 
the following: 

1. Musicians had received little or no training in audio- 
visual methods and materials. 

2. Musicians need training in the proper procedures of 
evaluation, selection, and utilization of audio-visual mate- 
rials. 

3. An analysis of the educational music film evaluation 
forms reveals that objective items reflect the opinions of 
the entire group, while the subjective items give reactions 
of only a part of the groups. 

4. While there was widespread disagreement within 
each group in their ratings of individual items, there ap- 
peared to be a general similarity in the pattern of disa- 
greement among the groups as to distribution of ratings. 

0. College music educators and non-music students 
on the whole gave the film lower ratings than did the other 
groups in their film evaluations. 

6. Since there is so much disagreement within groups, 
composite evaluations combining the evaluations of indi- 
viduals are recommended as giving a more representative 
evaluation. 

7. It would appear that many evaluations are needed to 
obtain an adequate estimate of a film. 

8. Specialized detailed evaluation forms have a definite 
advantage over simplified versions for special purpose 
films. 

9. The educational music film evaluation forms used 
in the study appear to have been satisfactory. 

It was recommended that: 

1. Colleges and universities make available course 
offerings in selection, evaluation, and utilization of audio- 
visual materials. 

2. Audio-visual centers encourage in-service training 
and disseminate information regarding evaluation, selec- 
tion, and utilization practices to the teachers of the areas 
which they serve. 

3. Evaluation of audio-visual materials be a function 
of many persons and not restricted to one or two individ- 
uals. 

4. Music evaluation forms contain both objective and 
subjective items. 

0. Evaluations should be done by groups of persons 
from various educational, age, and experiential backgrounds. 

6. Music evaluation forms should be of a specialized 
type in order to include aspects which will not be found in 
a generalized form. 

7. A generalized type of evaluation form should be used 
with films which do not demand a detailed type of analysis 


and evaluation. 
263 pages. $3.29. Mic 55-977 
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CUSTOMER UNDERSTANDING OF BANKS 
AND BANKING SERVICES 


(Publication No. 14,571) . 


James William Crews, Ed.D. 
Indiana University, 1955 


Chairman: Elvin S. Eyster 


The Problem 


The problem is a study of customer understanding of 
banks and banking services. The primary aspect of the 
study dealt with the nature, extent, and importance of cus- 
tomer understanding; the secondary aspect, with the em- 
phasis accorded banks and banking services in instructional 
materials available for use in secondary schools. 


The Procedure 


Data on customer understanding of banks were secured 
through a check list administered to bankers in the United 
States who were interested and experienced in promoting 
customer education of banks. The check list contained 50 
topics which were classified into nine broad areas of in- 
formation about banks. Preparatory to the construction of 
the check list, interviews were conducted with approxi- 
mately 100 bankers in 37 banks to discover the nature of 
topics that should probably be included. 

Check lists were mailed to 492 banks, and completed 
check lists were returned by 414 or approximately 84 per 
cent of the original group. 

The emphasis accorded banks in instructional materials 
was determined by an examination of the following: (1) Spec- 
ified textbooks approved for use in Indiana high schools in 
the subject fields of business education, mathematics, and 
social studies, (2) Motion pictures in which some aspect 
of banking is included, and (3) Specified supplementary 
printed materials made available to high schools by banks 
and/or banking associations. 


Findings 


In the opinion of the bankers, the following are areas of 
information about banks which are highly important for 
customers to understand and about which customers have 
little or no understanding: (1) Economic role of banks, 

(2) Bank management, (3) Bank income, costs of operation, 
and profits, (4) General characteristics and structure of 
banks, and (5) Legal protection afforded customers and 
stockholders. 

Areas of information about banks considered by bankers 
to be highly important for customers to understand and 
about which customers appear to have a limited understand- 
ing are: (1) Use of bank services and (2) Clerical opera- 
tions and procedures. 

Finally, the areas which bankers consider desirable, 
but not imperative for customers to understand, and which 
customers understand to a limited extent are: (1) Bank 
employment and (2) Federal Reserve System. 

No single area of information was considered by more 
than 15 per cent of the bankers to be adequately understood 
by customers. Furthermore, no single area was consid- 
ered by more than 20 per cent of the bankers to be unnec- 
essary for customers to understand. All areas would 





appear, therefore, to be inadequately understood by cus- 
tomers and important for customers to understand. 

An examination of specified instructional materials 
revealed that the textbooks which contain the greatest em- 
phasis on banks are probably the ones used least in the 
high school curriculum. Conversely, the textbooks which 
contained the least emphasis on banks are probably the 
ones used most widely in the high school curriculum. That 
is, business education textbooks which are used by a com- 
paratively small percentage of all high school students 
included more information about banks than either social 
studies or mathematics textbooks. 

The areas emphasized in the motion pictures dealt di- 
rectly with banking services, bank employment, and the 
Federal Reserve System. 

The supplementary printed materials examined gener- 
ally seemed to emphasize bank services and how individ- 
uals could utilize the services. 


Implications 


The task of educating youth and adults about banks is a 
joint responsibility of schools and banks. Schools, through 
the general education programs for all students, can pro- 
vide the conditions conducive to a better understanding and 
appreciation of banks. Banks, on the other hand, have a 
responsibility to co-operate with schools; and in addition, 
banks need to improve continuously their programs aimed 
toward the education of adults about banks. 

146 pages. $1.83. Mic 55-978 


PUBLIC RELATIONS: AN EXPERIMENTAL 
EVALUATION OF STUDENT RECRUITMENT 
TECHNIQUES IN A TEACHERS COLLEGE 


(Publication No. 13,475) 


Stanley Munson Elam, Ed.D. 
University of Illinois, 1955 


A pilot study was made at Eastern Illinois State College, 
Charleston, in 1953-54 to test the effectiveness of selected 
student recruitment techniques which a teacher-prepara- 
tory institution may employ to help reduce the nation-wide 
shortage of qualified teachers. The major hypotheses 
were: (1) An organized institutional recruitment program 
will achieve maximal success if it employs personal-direct 
and impersonal-indirect techniques in combination. (2) A 
program employing personal-direct techniques will achieve 
greater success than one employing impersonal-indirect 
techniques. (3) Each of the three programs--personal- 
direct, Impersonal-indirect, and a combination of the two-- 
will be more effective than no program. 

A division of commonly used techniques into these 
categories was made upon the basis of certain principles 
of communication theory and attitude change, as follows: 
(1) The suggestion for attitude change must be delivered 
to the target. (2) The suggestion for change is more likely 
to be received and accepted (a) if it meets existing person- 
ality needs and values, (b) if it is perceived to be in har- 
mony with group norms and loyalties, (c) if the source is 
perceived as trustworthy, (d) if it is stated specifically 
and positively, (e) if it is repeated with variation, (f) if it 
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makes use of audience participation, (g) if it takes the ini- 
tiative, (h) if it is face-to-face rather than from the mass 
media, (i) if it is aural rather than printed, (j) if it is face- 
to-face and reinforced by the mass media. 

The investigator, who is director of public relations and 
alumni services at Eastern, divided the area from which 
the institution draws most of its students into four sections 
equated with regard to factors considered to bear upon en- 
rollment. Approximately equal numbers of freshmen had 
come from each section for several years. The personal 
type of recruitment was employed in one of the sections, 
impersonal in a second, a combination of the personal and 
impersonal in the third, and reduced treatment in the fourth 
(control) section. 

The personal treatment consisted of planned contacts 
between high school students and college representatives. 
The director of admissions and a selected group of faculty 
members called county contact chairmen visited the high 
schools. A faculty speakers’ bureau was organized. High 
school students attended a “college day” program on cam- 
pus, visited with friends at college residence halls over 
weekends, and were guests or participants in a number of 
on-campus events. The impersonal treatment consisted of 
the distribution of several college publications, news re- 
leases, and letters of congratulation. The combined treat- 
ment put all of these techniques together. In the reduced 
treatment section institutionally-planned contacts were 
kept at a minimum. 

Significant differences were found among all treatment 
sections with regard to the number of freshmen enrolling 
at Eastern for the fall term following one year of treatment. 
No significant differences due to treatment were found in 
the quality of freshmen as measured by the American Coun- 
cil on Education Psychological Examination. 

Enrollments from the personal, impersonal, and com- 
bined treatment sections were higher than that from the 
reduced treatment section at the one per cent level of sig- 
nificance. It was concluded that an organized recruitment 
program at a teacher-preparatory institution is more ef- 
fective than none. It was also concluded that a personal 
program is more effective than an impersonal program 
and that a combination of personal and impersonal recruit- 
ment techniques is more effective than either used alone. 
Finally, it was concluded that commonly employed tech- 
niques have no differential effect on the quality of students 
recruited. 

Further research is needed to increase the precision, 
reliability, and generality of these conclusions. 

193 pages. $2.41. Mic 55-979 


NEEDS AND DEFICIENCIES OF THE TEMPORARILY 
CERTIFIED TEACHER IN FLORIDA 


(Publication No. 14,311) 


Charles Merrill Ellis, Ed.D. 
The University of Florida, 1955 


Successive yearly increases in public school enroll- 
ments have created a great demand for teachers in Florida. 
To provide enough teachers for the children of the state, 
the State Department of Education each year issues thou- 
sands of temporary certificates to teachers who are not 





qualified for one of the regular certificates. For the period 
of July, 1954 to February, 1955, 3,457 temporary certifi- 
cates were issued. Of this number, 2,691 are teachers in 
Rank III--those having a four-year college degree. This 
study concerns the Rank III white temporarily certified 
teachers who are teaching in Florida. 


Purpose of the Study 


The purpose of this study is to ascertain the deficien- 
cies in the training of the Rank III temporarily certified 
white teacher in Florida, as well as to locate the needs 
which this teacher encounters in his daily work. 

The in-service aid rendered by the State Department of 
Education, the counties, and the teacher education institu- 
tion is considered in order to determine if recommenda- 
tions should be made in regard to the in-service programs 
for the temporarily certified teacher. 


Sources of Data 


To determine the needs of the Rank III temporarily 
certified teachers, as well as to obtain the opinions of these 
teachers regarding in-service aids that have been benefi- 
cial to them, questionnaires were sent to three-hundred 
temporarily certified teachers. In addition, one-hundred 
principals and one-hundred supervisors were sent question- 
naires to obtain their opinions regarding the needs of these 
teachers. Further data were obtained by interviewing fifty 
temporarily certified teachers. 

Information in regard to in-service programs was ob- 
tained from county supervisors, and from the State Depart- 
ment of Education reports and bulletins, and from other 
literature that is related to this study. The qualifications 
of the three-hundred teachers were obtained from the 
Certification Section of the State Department of Education. 


Findings 


1. Temporarily certified teachers sometimes have 
difficulty in obtaining certain courses needed for certifi- 
cation. 

2. The group of teachers that have the fifth temporary 
certificate is not always more nearly qualified than the 
group having the fourth temporary certificate, nor is the 
fourth-year group always nearer the Graduate Certificate 
than the third-year group. This pattern may be true for 
each year back through the first-year group. 

3. Teachers find clerical work excessive and an obsta- 
cle to their teaching. 

4. Principals and supervisors are in near agreement 
in regard to the needs of temporarily certified teachers. 

0. Experience in teaching and close association with 
experienced teachers provide the most effective in-service 
aid to the temporarily certified teacher. 

6. The elementary and secondary temporarily certified 
teachers’ needs differ most in the areas of (a) modes of 
presentation of subject matter, (b) relationships with the 
administration, (c) guidance, (d) teaching so that students 
secure mastery of subject matter, (e) pupil participation 
in class, and (f) teaching pupils how to study. 

7. The teachers who are qualified in subject-matter 
courses, but deficient in professional courses, are more 
conscious of the lack of materials and equipment than are 
those who are qualified in professional courses, but defi- 
cient in subject-matter courses. 
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8. There is a high degree of harmonious relationship 
between the temporarily certified teachers and the admin- 
istrators. 

9. In the three major areas of teacher preparation-- 
general, professional, and specialization--the greatest 
number of temporarily certified teachers who are deficient 
is found in the area of specialization. 

10. Observation of other teachers at work is not as ac- 
cessible to the temporarily certified teacher as this teacher 
desires. 

11. The organization of teachers into committees to 
study specific problems is not ranked higher as an in- 
service aid because many teachers have not had experience 
in this type of committee. 

12. There is excellent cooperation, as a whole, among 
the State Department of Education, the counties, and the 
teacher education institutions in providing in-service aid 
to the temporarily certified teacher. 

161 pages. $2.01. Mic 55-980 


A STUDY OF THE USE OF TAPE RECORDINGS 
IN TEACHER EDUCATION 


(Publication No. 14,103) 
Iolita Ersland, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Herbert F. Spitzer 


The purpose of this study was to investigate and explore 
the possibilities of using tape recordings as a means of 
presenting classroom lessons to groups of pre-service and 


in-service elementary school teachers in teacher education. 


Thirteen lessons from grades one through five were 
recorded in elementary school classrooms with the regular 
classroom teachers handling the lessons. Duplications 
were made of all the recordings, a written transcript was 
made from each tape and a study guide was constructed for 
each lesson. 

Eleven of the tape recordings were requested and used 
by nineteen different instructors and supervisors with a 
total of thirty-four groups of students and in-service teach- 
ers, all of whom were in the field of teacher education. 

The groups hearing the recordings included fourteen exten- 
sion classes, sixteen regular college or university classes 
and three groups of student teachers. 

Written responses were received from all the instruc- 
tors and supervisors and from members of nineteen of the 
classes who had used the recordings. The questions in 
general asked for opinions concerning the effectiveness of 
tape recordings in teacher education in terms of the values, 
disadvantages, and a comparison with classroom observa- 
tions. In addition to the information from the written re- 
sponses, the replies of sixteen instructors to informal 
questionnaires were used. Suggestions were also received 
from several informal interviews. Information received 
from the twenty-five replies by instructors to question 
sheets, the 458 study guide responses from members of 
classes, the sixteen answers to questionnaires and from a 
few informal interviews formed the complete basis for the 
conclusions of this study. 

The consensus as concluded from responses was that 





the presenting of classroom situations to groups of under- 
graduate or experienced teachers by means of tape record- 
ings contains real possibilities for teacher education. Stu- 
dents were able to see teaching techniques and principles 
of learning demonstrated and were able to gain a better 
understanding of the relationship between theory and prac- 
tice as a result of hearing the recordings. 

For the most part tapes were judged effective in their 
own right rather than in comparison with other forms of 
demonstrating classroom situations. They were also found 
to have definite advantages which observations could not 
offer. All the favorable characteristics suggested by par- 
ticipants of the study make it seem desirable to develop 
and improve the technique for further use. 

The study material which accompanied the recordings 
was in the form of discussion questions and a type of work- 
sheet for the audience to follow as they listened. These 
were commended as useful and interesting and as helpful 
in stimulating discussion. The tapes, themselves, were 
reported as being excellent in stimulating discussions. 

From a technical point of view the recordings made for 
this study were less effective than could be desired. In 
spite of this limitation, however, there seemed to be a 
high degree of enthusiasm for the technique and a general 
desire for future development was indicated. 

Recommendations for expanding and improving the use 
of tape recordings are: (a) that an effort be made to pro- 
duce good quality recordings by having a regular class- 
room teacher with a fairly small group of children carry 
on a regular lesson in a sound-proof room and that the 
recording be done by a competent technician; (b) that an 
effort be made to make a number of recordings of good 
classroom situations available to educators in the teacher 
training field by means of tape libraries. 

280 pages. $3.50. Mic 55-981 


THE DEVELOPMENT OF A TEACHERS’ GUIDE 
FOR BLIND ELEMENTARY SCHOOL CHILDREN 
THAT WILL ILLUSTRATE SELECTED 
PRINCIPLES OF PHYSICAL SCIENCE 
RELATED TO AIR, WATER AND SOUND 


(Publication No. 13,647) 


William J. Esposito, Ed.D. 
New York University, 1955 


This investigation outlines the procedure followed in 
developing a methodology that allows blind elementary 
school children to perform science activities and to ac- 
quire, at first-hand, non-visual sensory data illustrating 
selected principles of physical science related to the areas 
of air, water and sound. 

The experimental group consisted of a sixth grade class 
at the Oak Hill School for the Blind, Hartford, Connecticut, 
with which a time equivalent of one forty-minute period 
for thirty-six weeks was spent. 

In selecting the science content to be illustrated by 
activities the investigator, guided by opinion reflected in 
the literature, chose a body of content appropriate for all 
sixth graders. From this body of content a syllabus of _ 
core ideas, related to the areas indicated above, was for- 
mulated. To validate the selection of content, the syllabus 
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was sent to twelve residential schools for the blind. Edu- 
cational personnel of these schools were asked to respond 
by suggesting additions to and/or deletions of the core 

ideas in terms of appropriateness for blind sixth graders. 
Respondents were also asked to describe laboratory facil- 


ities in their schools, available to elementary school pupils. 


The purpose of this question was to obtain data to aid in 
the design of the activities. 

Responses from these schools indicated that the sylla- 
bus of core ideas as submitted was acceptable for use and 
that there was no standardization of laboratory facilities. 

Criteria for activities to illustrate the core ideas were 
established and activities meeting these criteria were con- 
structed. 

To validate the criteria and activities, a jury of six 
people was used. Three of these were educators with expe- 
rience in teaching sighted elementary school pupils and 
three were educators with experience in teaching blind ele- 
mentary school pupils. The jury was asked to evaluate the 
body of raw activities proposed for use on a four-point 
scale: Excellent, Good, Fair and Poor. Each activity to 
be acceptable for use had to receive a rating of Excellent 
or Good, by a two-thirds majority of said jury, for each 
item on a questionnaire submitted along with the activities. 

The activities were performed by two blind college 
students who collaborated with the investigator in the pro- 
ject. This performance served as an effective orientation 
experience and enabled the investigator to make many re- 
finements in the activities and in technique of presenting 
educational material to blind pupils. 

To further orient himself, the investigator implemented 
a pilot study with six sixth graders at the New York Insti- 
tute for the Education of the Blind. This, in addition to 
offering further orientation, enabled the investigator to 
make necessary determinations respecting the time ele- 
ment involved in the performance of science activities by 
blind pupils. Significant findings indicated that it was pos- 
sible to do more than one but not more than two activities 
in one forty-minute period and that at least two activities 
be used to illustrate each core idea. 

A total of fifty-five activities were performed; seven- 
teen of these related to the area of air, sixteen to water 
and twenty-two to sound. 

The specific findings resulting from this investigation 
are contained in the guide, Part II of the document, and are 
associated with the particular activity affected, in the form 
of recommendations to the teacher. 

The activities are described in complete detail, from 
materials needed to procedural sequence of performance, 
and it should be possible for any teacher to implement 
them. The recommendations, if observed, will preclude 
many of the difficulties encountered in the performance of 
science activities by blind pupils and facilitate their imple- 
mentation. 199 pages. $2.49. Mic 55-982 





HEALTH KNOWLEDGE OF PROSPECTIVE AND 
EXPERIENCED TEACHERS OF OKLAHOMA 


(Publication No. 14,005) 


James Andrew Fikes, Ph.D. 
The University of Oklahoma, 1955 


An important problem in the field of education is that 
of the professional preparation of teachers for their work 
in the school health program. 

The present study is concerned with the preparation of 
both prospective and experienced teachers of Oklahoma 
for their responsibility in the area of health as it applies 
to healthful living and health instruction in the school. 

The purposes of this study are to ascertain the extent 
to which selected items of health information are known by 
prospective and experienced teachers; to make compari- 
sons between and within these groups on the basis of se- 
lected criteria; and to supply teacher education institutions 
and health education teachers with findings that may be 
used to improve materials and methods in health. 

Data were obtained by administering a standardized 
health information test to 404 prospective and 310 experi- 
enced teachers throughout Oklahoma. Samples were se- 
cured through the cooperation of teacher education insti- 
tutions of Oklahoma and faculty members of the College of 
Education, University of Oklahoma. The test consisted of 
60 multiple choice health knowledge questions and 40 true- 
false health application questions, making a total possible 
score of 100. The test included questions from four broad 
areas of health, nutrition, mental health, school and com- 
munity health, and safety and first aid. 

The findings of this study are based upon mean scores, 
achieved by prospective and experienced teachers, tested 
for statistically significant differences. 

The findings are necessarily limited to the samples 
studied and the test used, and may not therefore, reflect 
the actual health knowledge status of all prospective and 
experienced teachers of Oklahoma. 


The Principal Findings: 

1. No statistically significant differences were found 
between the total test scores made by prospective and 
experienced teachers. 

2. When prospective and experienced teachers were 
classified into male and famale, a statistically significant 
difference was found between the total test scores made by 
male and female prospective teachers; female prospective 
teachers made the higher score. 

3. Among prospective teachers a statistically signifi- 
cant difference was found between the total test scores 
made by students in the area of bookkeeping, clerical, and 
business education and the following 5 teaching areas: 

(1) vocational and general home economics, (2) science, 
(3) health and physical education, (4) speech, librarians, 
and language arts, and (5) elementary. A significant dif- 
ference was also found between the total test scores made 
by students in the area of industrial arts and the follow- 
ing 2 teaching areas: (1) vocational and general home 
economics, and (2) science. In each difference students 
in business education and industrial arts made the lowest 
score. 

4. Of the 10 groups of prospective teachers, students 
in the area of vocational and general home economics 
made the highest total test score and students in the area 
of industrial arts made the lowest total test score. 
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5. Among experienced teachers a statistically signifi- 
cant difference was found between the total test scores 
made by administrators and the following: (1) high school 
teachers, (2) junior high school teachers, (3) teachers of 
intermediate grades, and (4) teachers of primary grades. 
In each difference administrators made the highest score. 

6. Of the 5 groups of experienced teachers, adminis- 
trators made the highest total test score and junior high 
school teachers made the lowest total test score. 

Prospective and experienced teachers usually having 
responsibility for health teaching did not demonstrate a 
significant superiority in health knowledge over those 
teachers having no responsibility for health teaching. It 
seems reasonable to conclude, therefore, that these groups 
should receive more adequate preparation. 

109 pages. $1.36. Mic 55-983 


A COMPARISON OF CERTAIN FACTORS 
PERTAINING TO PRE-SERVICE TRAINING OF 
TEACHERS AND THEIR TEACHING EXPERIENCES 
IN ELEMENTARY SCHOOLS 


(Publication No. 14,110) 


Louis M. Grado, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Herbert F. Spitzer 


The primary purpose of this study was to compare cer- 
tain factors pertaining to the pre-service training of teach- 
ers with their experiences in elementary schools. 

Data were obtained through a follow-up study in which 
questionnaires were sent to elementary education degree 
graduates who had been graduated from four teacher train- 
ing institutions during the five year period 1949-1953 and 
to the elementary supervising teachers of the same insti- 
tutions for the school year 1954-1955. Replies were re- 
ceived from all fifty-five supervising teachers and from 
616 graduates, 59 per cent of those graduates contacted 
through the first questionnaire or the two follow-ups. 

The teaching graduates and supervising teachers were 
asked to indicate the value of sixty-five pre-service train- 
ing experiences on a three point scale, “highly desirable”, 
“desirable if possible”, or “not important”. For each 
experience they were to evaluate the adequacy by checking 
“adequate”, “inadequate”, or “not provided”. The teaching 
graduates were also to indicate the area or combinations 
of the four areas, student teaching, academic courses, pro- 
fessional courses, or extra-class activities, which contrib- 
uted each experience. The supervising teachers were to 
mark whether the experience was provided in student 
teaching, courses other than student teaching, or in both 
areas. 

Teaching and non-teaching graduates provided informa- 
tion on their occupational status, education, and profes- 
sional experiences and evaluated other aspects of their 
college training program. 

Four hundred and forty-five or 72 per cent of the grad- 
uates were teaching with all but twenty-eight in classroom 
teaching positions. Of those holding classroom teaching 
positions, only twenty-eight were teaching in departmental- 
ized situations. Others taught in self-contained classrooms 





or in schools where some special music, art, and physical 
education teachers were available. 

Value and adequacy means for the supervising teachers 
and for the teaching graduates were obtained for each of 
the pre-service experiences by weighting the responses. 
While the supervising teachers rated the adequacy of the 
provision for experiences considerably higher than the 
teaching graduates, there was a great deal of agreement 
when items receiving the highest and lowest ratings from 
both groups were compared. The differences in some 
items between the value and adequacy ratings of both super- 
vising teachers and teaching graduates indicated that some 
valuable experiences were not very adequately provided 
while others received greater emphasis than would be 
warranted by the value ratings of teaching graduates. 

Student teaching, according to teaching graduates, played 
the major role in contributing to the various experiences 
followed by professional, academic, and extra-class areas. 
However, areas other than student teaching were mentioned 
as contributing to a degree in all the experiences. Extra- 
class activities which helped teachers included working 
with children and activities involving music, art, and dra- 
matics. 

In their teaching assignments 63 per cent reported 
teaching within one grade level of that in which they did 
their student teaching. More than one-third of those who 
had earned fewer than twelve semester hours credit in 
student teaching felt the amount was insufficient. Only 30.5 
per cent of the teaching graduates had no experience prior 
to graduation. 

Of the 171 non-teaching graduates 136 gave marriage 
as the primary reason for leaving the profession, and 146 
gave their occupation as housewives. 

Education courses, with practice teaching often named 
separately, along with psychology, English, and history 
were mentioned as having contributed most to the general 
education background of the non-teaching graduates as 
well as being the courses in which more credit was desired. 
Art and music also were named among the latter. . 

167 pages. $2.09. Mic 55-984 


HISTORY AND EVALUATION OF THE 
HEALTH AND PHYSICAL EDUCATION PROGRAM: 
NEW JERSEY STATE TEACHERS COLLEGE 
AT TRENTON 


(Publication No. 12,869) 


Blanche Edith Olive Graham, Ed.D. 
Temple University, 1954 


The Problem 

The purpose of this study was to present a history, a 
follow-up study, and an evaluation of the professional 
course of health and physical education at the New Jersey 
State Teachers College at Trenton. 





Procedure 
Health and physical education as general subjects were 
traced from 1855 to 1920; as a professional course from 
1920 to 1950. The evaluation by the graduates was limited 
to subjects taught by the members of the department. 
College bulletins, catalogs, and reports of state officials 
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supplied the information used in the historical phase; re- 
plies to 218 questionnaires provided data for the follow-up 
study and evaluation by the graduates; while standards set 
up by experts were used for further evaluation of the course 
of study. 


Conclusions 

Health education has been a part of the Trenton curric- 
ulum since the college was founded in 1855; physical edu- 
cation being introduced in 1859. 

The growth and development of the department paral- 
leled that of similar institutions throughout the country. 
The emphases have been influenced by administrative and 
faculty insight, legislative enactments, directives of state 
officials, and national crises. 

Health education began as a phase of physiology, became 
an aspect of science, evolved into the theoretical part of 
physical education, and is currently a complementary part 
of the Department of Health and Physical Education. 

Professional physical education emerged from an at- 
tempt to train “Specialists” by adding courses to the 
existing course of study to a separate curriculum leading 
to the acquisition of a diploma and later to the B.S. degree. 

The Department prepares more women than men for 
service in all of the New Jersey counties and twenty states 
at both the elementary and secondary levels. 

Comparatively few of the graduates leave the teaching 
profession, although the majority teach subjects in addition 
to, or other than, health and physical education. 

Trenton graduates show evidences of resourcefulness 
and ability through their participation in numerous curric- 
ular, extra-curricular, community, and summer employ- 
ment activities. 

The graduates teach in all academic areas, in all types 
of schools, and in industrial plants, but principally in 
secondary schools. 

The graduates appear to be satisfied with most of their 
undergraduate preparation tending to rate those courses 
as “excellent” which they use constantly and as “poor” 
which they use least. Chief criticisms relate to such 
areas as recreation, gymnastic techniques, health educa- 
tion and safety, which in the main, belong to the more re- 
cently developed areas. 

Men graduates appear to be less satisfied with their 
preparation than are women graduates. This is consistent 
with the deficiencies noted when the Trenton program is 
compared with standards set up by specialists. 

The graduates suggested that the omission of electives 
was a major weakness in their undergraduate preparation. 

The Trenton curriculum standards are in fair accord 
with those of Blesh and Haag, and in close agreement with 
those presented in the Jackson’s Mills Report. 

A comparison of the Trenton certification requirements 
with those of educational specialists showed that the 
Trenton standards in the areas of academic and special 
health and physical education are in excess (in number of 
semester hours) of those set by educational specialists. 
They would appear to be deficient in the areas of philoso- 
phy, psychology, health education, recreation, and electives. 

235 pages. $2.94. Mic 55-985 





FOLLOW-UP STUDY OF INDUSTRIAL ARTS 
GRADUATES OF NORTH TEXAS STATE COLLEGE 


(Publication No. 14,615) 


Avery Frank Nelson, Ed.D. 
University of Missouri, 1955 


Adviser: H. H. London 


Purpose of the Study: To ascertain the professional status 





and location of the industrial arts graduates of North 
Texas State College, to obtain some measure of the 
effectiveness of the training they received, to secure 
their suggestions for the improvement of the program 
of industrial arts at the college, and furnish, on the 
basis of the evaluations, data upon which authorities 
might justify changes in the present program. 


Sources of Data: Addresses were obtained from official 





records at North Texas State College for 833 graduates, 
each of whom was mailed an information form to be 
completed and returned. A total of 556 forms were re- 
turned representing 67.5 per cent of the graduates, 
which was the number of cases on which the study was 
based. Percentage tables were used in handling the 
data. 


Summary: All but 30 of the later graduates (those gradu- 








ating since 1945) received a teaching certificate. A 
majority, or 57.9 per cent, of the respondents were in 
the teaching profession. Almost 37 per cent had com- 
pleted an advanced degree and the majority were em- 
ployed in the educational profession. There were 145 
who had done some work toward an advanced degree. 
Only 27 per cent did not plan to begin work on an ad- 
vanced degree. 

The most frequently mentioned educational activity 
reported was teaching of industrial arts, followed by 
administration work. A larger number of respondents 
in industrial occupations were employed in some phase 
of the aircraft industry than any other type of work 
reported. A larger number changed educational and 
industrial positions in order to take a better job than 
for any other reason, with the next largest number 
doing so for an increase in Salary. 

The mean beginning salary for the later graduates 
entering the teaching profession was $2,861.29, as 
compared with $3,553.57 for the ones entering industry. 

The industrial arts courses considered by the re- 
spondents to be of most value to them were Mechanical 
Drawing, Engineering Drawing, Machine Drawing, Shop 
Care and Management, Advanced Machine Drawing, 
Advanced Architectural Drawing, Student Teaching, 
Advanced Sheet Metal Drawing, and Upholstering and 
Wood Finishing. Elementary Electricity for Beginners 
was selected by more respondents than any other as 
being a course that would have aided them in their work, 
followed by Pattern Marking and Foundry Work, Prin- 
ciples of Carpentry, Upholstering and Wood Finishing, 
Shop Care and Management, and Safety Engineering. 
None of the advanced industrial arts courses were rated 
by a majority of the respondents as being of little or no 
value to them in their position. 

All fields of study selected as first minors were 
considered to be of much or some value to a majority 
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of the respondents. Approximately 39 per cent of the 
respondents considering their minor fields of study to 
be of no value to them recommended mathematics as a 
minor field of study. 


Implications: Instruction in Electricity, Automobile Me- 





chanics, and Upholstering and Wood Finishing should be 
made available to all industrial arts majors. 

A more effective program in guidance and counseling 
Should be made available to the students. 

Consideration should be given to providing a curricula 
of terminal education for those planning to enter indus- 
trial occupations. 

Students should be encouraged to take work in related 
fields, such as art, educational administration, guidance 
and counseling, and business administration, speech, 
and physics. 194 pages. $2.43. Mic 55-986 


BACKGROUND OF PROSPECTIVE ELEMENTARY 
TEACHERS IN SELECTED INDUSTRIAL 
ARTS ACTIVITIES 


(Publication No. 14,621) 


Frank E. Robinson, Ed.D. 
University of Missouri, 1955 


Adviser: H.H. London 


Purpose of the Study: The purpose of this study was to 





ascertain the experience and informational background 
in selected industrial arts activities of persons in Mis- 
souri preparing to teach in elementary schools and on 
the basis of the findings to indicate the information about 
industrial arts activities needed by these persons to 
bring their informational level to the point believed to 
be desirable by specialists in the field. 


Sources of Data: Data concerning basic operations in 





pottery, woodworking and weaving were obtained by an 
analysis of the material and activity areas listed in 
previous researches in the field. Data concerning the 
consistency of terminology used to describe the basic 
operations were secured by an examination of 21 re- 
cently published and currently used books in the three 
areas. Data concerning the choice of basic operations 
were obtained by an evaluation of them by 30 specialists 
who, at the time of the study, were engaged in that part 
of elementary teacher preparation dealing with indus- 
trial arts activities. Data concerning the courses which 
include pottery, woodworking and weaving offered to 
prospective elementary teachers in Missouri were se- 
cured by examination of the bulletins of the University 
of Missouri and the State Colleges in Missouri. Data 
concerning the experience and informational background 
of prospective elementary teachers were obtained by in- 
formation form and test from 135 seniors in elementary 
education at the State Colleges and the University of 
Missouri. 


Summary: There appeared to be no significant difference 





in the experience or informational background of the 
men and women studied. Sixteen persons in the group 


studied reported no experience in the three areas. 
Nearly all of those having experience in the areas re- 
ported total experience ranging from one to fifty hours. 
The most experience was reported in woodworking, the 
least in weaving. Of those who reported experience in 
the areas, the greatest number had obtained their ex- 
perience at the college level. College experience in the 
three areas had been obtained through a variety of 
courses which could be generally classified as art, 
crafts, industrial arts, practice teaching, methods, and 
science. 

More than half of the group who had experience in 
each of the areas evaluated their skill in the areas as 
good or fair. In each of the areas only a very small 
fraction of the group made a Self evaluation of no skill. 

More than half of the group studied expressed an 
attitude of liking to work with the areas. The attitude 
toward work in the three areas did not seem to play a 
significant role in the extent of experience of prospec- 
tive elementary teachers in the three areas. 

The informational background of the group was found 
to be somewhat limited. The group had the greatest 
amount of information about woodworking and the least 
about weaving. 


Implications: In view of the findings, pre-college experi- 








ence in the areas cannot be considered adequate prepa- 
ration for directing them in a classroom situation. 
Teachers, therefore, should have some experience with 
them during the training period at the college level. 
For purposes of preparing teachers to adequately handle 
industrial arts material or activity areas, pottery, wood- 
working and weaving should receive attention in the 
order named. 

Due to the nature of the terminology in the books 
available for use in the three areas, specific attention 
needs to be directed, through experience with the areas, 
toward building an understanding of the terminology 
necessary for presenting activities in these areas ina 
classroom Situation. 127 pages. $1.59. Mic 55-987 


CERTIFICATION STATUS AND PROCEDURES 
FOR INDUSTRIAL ARTS TEACHERS IN THE 
UNITED STATES: AGENCIES, TYPES OF 
CERTIFICATES, RULINGS AND PRACTICES, 
STATE AND REGIONAL COMPARISONS, 
RECIPROCITY, WITH SUGGESTIONS 
FOR IMPROVED PATTERNS 


(Publication No. 13,792) 


Joseph John Sayovitz, Ph.D. 
University of Minnesota, 1955 


This study was conducted as a means of determining 
the certification requirements for teachers of industrial 
arts on the state level for the year 1954. Course and 
semester unit requirements were utilized as a basis for 
comparison in the three areas of industrial arts, profes- 
sional, and general education. Comparisons were made 
for two types of certificates in each state: the lowest type 
of certificate issued; and the certificate normally issued 
for beginning teaching service. Various methods employed 
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by the states for issuing certificates in industrial arts 
were analyzed. 

Data were collected by means of a questionnaire, a 
study of state certification literature, and personal cor- 
respondence with state certification and supervisory per- 
sonnel. 

Three types of certification requirements were found 
in the various states: (1) requirements identical for all 
types of teachers; (2) general requirements identical for 
all teachers with variations in the subject of specializa- 
tion; and (3) special subject certificates separately 
identified for teachers of industrial arts. Thirteen states 
issued certificates by either of two methods indicated. 

Certification by means of minors in industrial arts 
was authorized in fifteen states. 

Over 50 per cent of the states had three or more 
training facilities for the preparation of industrial arts 
teachers. Three states had no facilities. 

Work experience was necesSary for initial qualifica- 
tion for industrial arts teaching in three states. Seven 
states issued certificates which were based on a trade 
experience background. 

The range of over-all minimum unit requirements for 
industrial arts shop and drawing subjects was fifteen to 
sixty semester units with a mean value of thirty units. 
Twenty-four states also prescribed a minimum program 
in industrial arts for prospective teachers. 

In general, states which listed minimum programs in 
shop and drawing subjects tended to prescribe a higher 
minimum over-all semester unit requirement in indus- 
trial arts. 

Ten states and the District of Columbia required a 
minimum preparation in individual industrial arts subjects 
to qualify for teaching in secondary schools. 

The range of minimum semester unit requirements in 
professional education was from six to thirty units with a 
mean value of twenty units. The majority of states pre- 
scribed common requirements for all teachers, but per- 
mitted work in methods and student teaching in the field 
of specialization. Seventeen states authorized professional 
work related to industrial arts in the industrial arts mini- 
mum unit requirement. 

The range of requirements in student teaching varied 
from two to twelve semester units. Student teaching in 
an industrial arts subject was required in thirty-two 
states. 

Twenty-eight states and the District of Columbia per- 
mitted the holder of an industrial arts certificate to teach 
in the elementary school without meeting the requirements 
of a regular elementary certificate. 

Some form of course and unit prescription in general 
education was in effect in twenty-two states. The re- 
maining states delegated authority to educational institu- 
tions and assumed control by means of program approvals. 
There was an increasing tendency to group general educa- 
tion requirements into comprehensive areas rather than 
a minute listing of individual courses. 

The desirability of a fifth year of preparation for in- 
dustrial arts teachers was not questioned. The general 
consensus of opinion was that the profession was not suf- 
ficiently prepared to enforce such a requirement. 

Agreements which made provisions for the movement 
of qualified teachers between states were generally based 
On measures which compensated for minor deficiencies 
in individual training programs. 





The majority of respondents favored some form of 
nation-wide agreement on course content in industrial 
arts, but were opposed to any attempt to make content 
identical in all states. 

The study contains complete tabular presentations for 
course requirements in industrial arts, professional and 
general education, methods used in issuing certificates, 
major and minor requirements, types of certificates 
issued, and other factors pertaining to state requirements 
for industrial arts teachers. 

272 pages. $3.40. Mic 55-988 


ANALYTICAL STUDY OF PROBLEMS OF 
TEACHER-COACH IN DEVELOPMENT AND 
PROMOTION OF PROGRAMS OF PHYSICAL 

EDUCATION AND INTRAMURAL AND 
INTERSCHOLASTIC ATHLETICS IN 
PUBLIC SECONDARY SCHOOLS OF IOWA 


(Publication No. 14,144) 


Walter C. Schwank, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Charles H. McCloy 


The purpose of this dissertation was (1) to list the 
problems of the teacher-coach in the development and 
promotion of programs of physical education and intra- 
mural and interscholastic athletics in the public secondary 
schools of Iowa; (2) to present suggestions for the solu- 
tions of these problems; and (3) to present an outline for 
a course in the Organization and Administration of Physi- 
cal Education and Intramural and Interscholastic Ath- 
letics. 

The problems faced by the teacher-coaches in the pub- 
lic secondary schools of Iowa were determined by means 
of surveys and interviews. Suggested solutions for these 
problems were based on (1) interviews, (2) a review of 
related literature, and (3) the author’s twenty years of 
experience in the teaching-coaching profession. The solu- 
tions presented meet the requirements of a criterion de- 
veloped by the author. 

The problems, together with the percentages (30 to 49) 
of the teacher-coaches who responded to the questionnaires, 
considered to offer more than average difficulty follow: 
Inadequacy of Indoor Facilities, 49; Lack of Time with 
Your Family, 49; Revisions Needed in Method of Deter- 
mining State Championship in Basketball, 44; What to Do 
about Incompetent Officials, 41; Improving Officiating, 

41; Inadequacy of Officials’ Training by Iowa High School 
Athletic Association, 40; Not Having Enough Class Periods 
a Week in Physical Education, 40; Inadequate Facilities 
and Equipment, 40; Possession of Automobiles by Players, 
40; Establishing Winning Tradition, 37; Inadequacy of 
Seating Accommodations, 36; Selection of Tournament Of- 
ficials, 36; Classification of Students for Classes, 35; 
Distributing Your Time between Personal and Public Life, 
34; Inadequacy of Outdoor Facilities, 33; Setting Up and 
Using System of Tests and Measurements, 33; Conflicts 
with Other School Activities in Use of Indoor and Outdoor 
Facilities, 33; Promoting Capital Improvements in, and 
Additions to, Facilities, 33; Lack of Participation, on Part 
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of Coaches, for Determining Iowa High School Athletic 
Association Policies, 32; Oversized Classes, 31; In- 
adequacy of Salary, 31; Getting Major Repairs and Im- 
provements for Facilities, 30; Securing Interest of Men 
in Officiating, 30; Knowing When to Change Positions, 30. 

An outline for a course on the Organization and Ad- 
ministration of Physical Education and Intramural and 
Interscholastic Athletics was developed on the basis of 
(1) the problems with suggestions for their solutions and 
(2) textbooks used in courses on organization and admin- 
istration of physical education and intramural and inter- 
scholastic athletics in colleges and universities that pre- 
pare teacher-coaches for Iowa. 

Problems which, according to ratings by the teacher- 
coaches, were of more than average difficulty but which 
were not included in the basic textbooks used for training 


teacher-coaches for Iowa public secondary schools follow: 


Securing Interest of Men in Officiating; What to Do about 
Incompetent Officials; Improving Officiating; Inadequacy 
of Officials’ Training by Iowa High School Athletic Asso- 
ciation; Selection of Tournament Officials; Revisions 
Needed in Method of Determining State Championship in 
Basketball; Lack of Participation, on Part of Coaches, 
for Determining Iowa High School Athletic Association 
Policies; Getting Major Repairs and Improvements for 
Facilities; Conflicts with Other School Activities in Use 
of Indoor and Outdoor Facilities; Possession of Automo- 
biles by Players; Establishing Winning Tradition; Lack 
of Time; Lack of Time with Your Family; Distributing 
Your Time between Personal and Public Life; Inadequacy 
of Salary; and Knowing When to Change Positions. 
Present textbooks relative to the organization and the 
administration of physical education and intramural and 
interscholastic athletics are adequate for a general cov- 


erage of the material. The sixteen problems indicated 
above, however, are not covered in textbooks, and should 
be included in supplementary course outlines used in con- 
nection with the training of teacher-coaches in Iowa. 

368 pages. $4.60. Mic 55-989 


OPINIONS OF SECONDARY MATHEMATICS 
TEACHERS CONCERNING THE 
FIFTH YEAR OF TEACHER EDUCATION 


(Publication No. 14,593) 


Dwain E. Small, Ed.D. 
Indiana University, 1955 


Chairman: Howard T. Batchelder 


This investigation is a survey of the opinions of sec- 
ondary mathematics teachers concerning the fifth year 
of teacher education for teachers of mathematics. The 
major aspects of the problem are: (1) What are the 
opinions of the mathematics teachers concerning the 
present fifth-year programs offered in the specialized 
area of mathematics and the professional education 
area? (2) What suggestions for improvement of the 
present fifth-year program can the teachers offer? 

(3) What factors are associated with the attitudes of 
teachers concerning the graduate programs of teacher 
education? , 





A random sample of 1,465 teachers who were members 
of the National Council of Teachers of Mathematics was 
selected from the Council mailing list. A total of 951 
teachers representing every state in the United States 
responded to the questionnaire. The opinions and the as- 
sociation of the opinions with factors were analyzed by 


IBM distributions. 


The conclusions drawn from the findings and data 
which were the result of the opinions of the responding 
teachers are as follows: 

1. The level of teaching and sex are not significantly 
associated with the opinions of the teachers. 

2. The opinions of teachers concerning specific 
courses are dependent on whether or not the teacher has 
taken the course. 

3. The fifth year of teacher education for teachers of 
mathematics should include work in professional educa- 
tion, mathematics, research, advanced student teaching, 
and cultural areas. Approximately 50 per cent of the work 
should be done in mathematics courses including labora- 
tory, and not more than 25 per cent of the work should be 
done in professional education courses. 

4. The program of the fifth year of teacher education 
for teachers of mathematics should be broad and flexible, 
with few specific course requirements in either mathe- 
matics or education. 

0. The teachers are concerned with the need for a 
better understanding of the methods and problems of teach- 
ing mathematics and for knowledge and skill in the use of 
remedial activities in the secondary school. The teachers 
also feel a need for a course in the teaching of arithmetic 
on the secondary level. 

6. Adequate audio-visual, curriculum, and laboratory 
facilities related to mathematics should be provided. 

7. Workshops which relate the areas of mathematics 
and science as well as develop the techniques for the 
laboratory as an integral part of the mathematics class- 
room should be provided. 

8. Courses in the history of mathematics, basic number 
theory, mathematical statistics, modern algebra, modern 
geometry, theory of equations, and mathematics of finance 
should be provided in the fifth year. 

9. Courses in educational measurements, guidance, 
in-service courses concerning local school problems, and 
adolescent growth and development should be provided in 
the fifth year. 

10. The fifth year of teacher education for teachers of 
mathematics should have an instructional staff which has 
had recent experience with secondary pupils and should 
use some visiting professors for instruction in the sum- 
mer session. 

11. Some work should be required in the physical 
sciences, and an opportunity should be offered to the 
teachers to extend their cultural background. 

12. At least one year of full-time teaching experience 
should be encouraged before a teacher enters the program 
of the fifth year. 

13. Campus laboratory schools or cooperating schools 
should be used for demonstration, research, and experi- 
mentation so that opportunities may be provided for 
teachers to apply and extend their professional competence 
through directed experience with young people. 

14. Instructional methods should be used which em- 
phasize demonstration, class participation, and the use of 
audio-visual materials. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 


2121 





It is recommended that institutions and professional 
organizations conduct further research which may lead to 
improvement of the program of the fifth year for all 
teachers. 228 pages. $2.85. Mic 55-990 


A STUDY OF THE EFFECTIVENESS OF 
TWO METHODS OF TEACHING SCIENCE 
IN GRADES FOUR, FIVE AND SIX 


(Publication No. 15,040) 


Edward W. Stefaniak, Ed.D. 
Boston University School of Education, 1955 


This experiment was performed to compare the rela- 
tive effectiveness of the lecture-demonstration and indi- 
vidual laboratory methods of teaching science to teachers. 
Results were measured in terms of pupil achievement. 
Results of the experiment made it possible to answer the 
following questions: (1) Which method was more effective 
in terms of acquisition of science information by children? 
(2) Which method was more effective in terms of develop- 
ing interest in children? (3) And through an informal 
study, which method was more effective in terms of ac- 
quisition of desirable adult scientific attitudes by children? 

The experimental design involved 650 children, 24 
teachers, and 16 schools in two adjacent Massachusetts 
communities. Teachers were paired according to school, 
grade, education, and experience. One group of teachers 
was instructed by the investigator by the lecture-demon- 
stration method while the matched group was taught the 
Same course, by the investigator, by the individual lab- 
oratory method using science kits and experiments de- 
signed for this purpose. Both groups met for one hour a 
week for fifteen weeks. 

Pre-tests were given to the children of the teachers in 
both groups at the beginning of the courses and final tests 
were given three months later at the conclusion. For pur- 
poses of the statistical analysis, pupils of the experimental 
group and the control group were equated insofar as 
scores on the Calvert test were concerned. The teachers 
were carefully instructed in procedures for giving the 
tests to insure uniformity of administration. 

One form of the Calvert Science Information Test was 
given as a pre-test and another form as a post-test. An 
interest test was constructed covering nine areas of science 
and was used both as a pre-test and post-test. Since this 
was a pioneer study on scientific attitudes of elementary 
school children, attitude inquiry-forms had to be con- 
structed. Two forms were produced, one to be used as 
a pre-test and the other as a post-test. 

Results of the information and attitudes tests were in- 
terpreted by determining at what level of confidence the 
difference between means was significant. The gains and 
losses in interest were calculated in terms of per cent in 
each area of science tested. 

It was found that the children of the fourth grade whose 
teachers were taught by the lecture-demonstration method, 
showed significantly greater gains in acquiring science 
information than the children of the teachers taught by the 
individual laboratory method. However, the children of 
the fifth and sixth grades, whose teachers were taught by 
the individual laboratory method, showed significantly 





greater gains in acquiring science information than the 
children of the teachers taught by the lecture-demonstra- 
tion method. 

The fourth-grade children, whose teachers were taught 
by the lecture-demonstration method, acquired a greater 
interest in science than the children whose teachers were 
taught by the individual laboratory method. There was no 
difference, from pre-test to post-test, between the two 
groups in the fifth and sixth grades as far as acquiring 
interest in science was concerned. Both groups in these 
grades showed a general loss of interest in science during 
the period. 

The informal study of scientific attitudes showed no 
significant difference in scientific attitudes acquired be- 
tween the two groups in grades four, five and six from pre- 
test to post-test. 

However, it was found that middle-grade children had 
an average agreement of 63.3 per cent with desirable adult 
scientific attitudes on the pre-test and an agreement of 
78.8 per cent on the post-test. These findings are contrary 
to those of thirty years ago which indicated that general 
science students did not possess scientific attitudes to any 
great extent, and that they did not acquire them to any ap- 
preciable extent except by direct teaching of attitudes. 
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AN ANALYSIS OF CORE PROGRAMS IN 
SELECTED JUNIOR HIGH SCHOOLS OF INDIANA 


(Publication No. 14,591) 


Myrtle Dewey Toops, Ed.D. 
Indiana University, 1955 


Chairman: H. T. Batchelder 


The Problem 


The purposes of the study were: to analyze the origin, 
pupil and faculty personnel, development, organization, 
administration, and instructional and appraisal practices 
of the core programs in the North Central accredited 
junior high schools of Indiana; and to draw conclusions 
and make recommendations for the improvement of the 
programs. 


Conclusions 


1. Core programs in grades seven, eight, and nine 
were found in five types of schools in 10 city school sys- 
tems on Indiana. 

2. No observable relationship was found between the 
types of schools and the incidence of the core program. 

3. The most prevalent type of core was the correlated- 
studies type, in which each subject retained its identity, 
and the subjects were correlated but not fused. 

4. The use of two consecutive periods for core classes 
was prevalent practice. 

5. Core was found most frequently in grades seven and 
eight. 

6. There was no set pattern for requiring core of all 
pupils. 

7. Heterogeneous grouping of pupils was prevalent prac- 
tice. 
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8. In all schools, one core teacher was largely respon- 
sible for teaching each core class. 
9. The physical facilities found most adequate for core 


were: audio-visual equipment, shelves, and bulletin boards. 


Those, recommended for core by authorities, found most 
inadequate were: shops, library, and laboratories for use 
by core classes, movable furniture, transportation for 
field trips, self-contained classrooms, files, and storage 
space. 

10. The instructional materials found most adequate 
were: films, maps, charts, globes, textbooks, and refer- 
ence sets. Those, recummended for core by authorities, 
found most inadequate were: newspapers, current peri- 
odicals, supplementary materials for project work, radio, 
television, reference clippings, and up-to-date library 
books of many levels of achievement and interests. 

11. There was no Set pattern for the inclusion of guid- 
ance and homeroom activities in core. 

12. The original purpose for which the core was planned, 
viz: the inclusion of guidance, had not been achieved in the 
majority of the schools. 

13. Subject formality prevailed in the majority of the 
schools. 

14. The core program was planned largely by the indi- 
vidual teacher of each core class, in the majority of the 
schools. 

15. Little evidence of teacher-pupil planning of the prob- 
lems for study was found in the majority of the schools. 

16. Little evidence of the inclusion of the immediate 
personal, social, and societal needs, interests, and prob- 
lems of pupils, in the core experiences, was found in the 
majority of the schools. 

17. Instructional practices most regularly used were: 
drill as the need arose, development of fundamental skills 
and knowledges, informational and recreational reading 
opportunities, development of work and study habits, and 
study of current societal problems. 

18. Instructional practices found lacking most frequently 
were: development and use of resource units, use of com- 
munity resources, group dynamics, problem method, and 
teacher-pupil planning. 

19. The majority of the teachers had no college prepar- 
atory work, which prepared them for core teaching. 

20. Teachers repoxted lack of preparation in: how to 
use resource and learning units, community resources, 
teacher-pupil planning, informal group work, and the prob- 


lem method; how to incorporate guidance in class activities; 


how to move from subject-centered teaching to the inclu- 
sion of personal, social, and societal needs of pupils in 
learning experiences; aid how to use a variety of instruc- 
tional materials in meeting differences in pupils. 

21. In general, appraisal of achievement in core was 
limited to basic skills and understandings. 

22. In the majority of the schools, no studies of the ef- 
fectiveness of core had been conducted. 

23. Parents and pupils participated little or none in 
planning and evaluating core in the majority of the schools. 

24. In general, the recommendations in Evaluative 
Criteria’ and in An Evaluation of Indiana Public Schools” 
for a good core program, which pertained to certain physi- 
cal facilities, instructional materials, instructional prac- 
tices, organization, nature of offerings, and appraisal 
methods, had not been carried out in a majority of the 
schools. 

25. Based on opinions of administrators, core teachers, 














and pupils, the parents, school personnel, and pupils them- 
selves, were generally favorable to core program. 
380 pages. $4.75. Mic 55-992 
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A STUDY OF PRESENT PRACTICES AND 
TRENDS IN THE PREPARATION OF 
ELEMENTARY SCHOOL PRINCIPALS 

AT THE GRADUATE LEVEL 


(Publication No. 14,592) 


Carlos Mahan Watson, Ed.D. 
Indiana University, 1955 


Problem 

The study was concerned with the problem of deter- 
mining present practices, promising practices, and trends 
in the preparation of elementary school principals in the 
colleges and universities of the United States. Included in 
the areas covered were program patterns, program content, 
instructional methods and materials, certification require- 
ments, and the selection and screening of candidates. 


Procedures 

A preliminary survey of colleges and universities in 
the United States which might possibly offer graduate 
training for elementary school principals identified 195 
institutions with programs that were reported to have some 
promising features. A detailed questionnaire was sent to 
each of the 195 institutions. The 137 replies, 70 per cent, 
used in the study represented colleges and universities in 
41 states and the District of Columbia. 

A questionnaire was sent to each of the 48 chief state 
school officers concerning certification requirements for 
the principalship. Forty-three usable replies were re- 
ceived. 

A letter was sent to each of the eight regional directors 
of the Cooperative Program in Educational Administration. 
Each director was asked to identify institutions whose pro- 
grams contained promising features, and to send pertinent 
materials that had resulted from CPEA activities in the 
region. Information was received from seven of the 
directors. 

To the extent possible and practical, the questionnaires 
were designed to gather data which could be compared with 
the findings of a study made by the Department of Elemen- 
tary School Principals and reported in 1948. 


Conclusions 

On the basis of the findings of this study, the following 
conclusions were drawn: 

1. The master’s degree may soon be more generally 
recognized as only a minimum requirement for elementary 
school principals. There were indications of a growing 
movement toward the establishment of two-year graduate 
programs for prospective principals. 

2. A majority of the colleges and universities studied 
did not seem to have effective techniques for recruiting, 
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screening, and selecting potentially competent candidates 
for the elementary school principalship. 

3. There seemed to be a definite trend toward making 
greater use of the pertinent resources and materials of 
other disciplines. 

4. There appeared to be a definite movement toward 
the establishment of internship and/or field-experience 
opportunities for both prospective and in-service elemen- 
tary school principals. 

9. An essential ingredient in effective principalship 
programs seemed to be an instructional and supervisory 
staff that was composed of an adequate number of compe- 
tent people who represented a rich background of training 
and experience in elementary school teaching and admin- 
istration. 

6. It seemed to be important that college staff mem- 
bers maintain a close and mutually beneficial relationship 
with public school people if the program was to keep 
abreast of competencies needed by elementary school 
principals, and if effective laboratory experiences were 
to be provided for prospective principals. 

7. Significant program improvements appeared to be 
fostered by adequate certification requirements which 
were not too rigid in their specification of required 
courses, and by effective recruitment and screening 
practices. 

8. Traditional materials and methods of instruction 
were extensively used, but college and university profes- 
sors seemed to be using a wide variety of methods and 
materials to supplement the old. 

9. The Cooperative Program in Educational Adminis- 
tration has made several significant contributions to the 
improvement of preparation programs for educational 
administrators. CPEA’s greatest contribution may have 
been its pointing up of the importance of good human re- 
lations and a cooperative approach to the improvement of 
both college and public school programs. 
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CONCEPTS AND USES OF DISCUSSION IN 
METHODS COURSES IN THE PREPARATION 
OF SECONDARY SCHOOL TEACHERS 


(Publication No. 14,159) 


Robert Hobbie Wick, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr. Hugh F. Seabury 


The purpose of this study was threefold: (1) to find 
what methods teachers think “discussion” is; (2) to find 
what use they make of discussion in their classrooms in 
the preparation of secondary school teachers; and (3) to 
find whether they are teaching discussion as a method of 
teaching and learning. 

In an attempt to accomplish the purposes of this study, 
an examination of literature in speech and education was 
made, interviews were held with some methods teachers, 
and a mail questionnaire was formulated. Most of the data 
used in this study was based on 480 completed question- 
naires, or 64 per cent, of the 750 questionnaires sent out. 

The writer concluded that most of the methods teachers 





had a reasonable understanding of the concepts of the dis- 


cussion method. 
Many of the methods teachers used the discussion 


method part of the time in conducting their methods 
courses, and have attempted to teach prospective second- 
ary school teachers about discussion as a method of 
teaching and learning. 

The preponderance of evidence furnished by the methods 
teachers seemed to favor the concept of problem-solving 
as the goal of discussion in the classroom, but a number of 
the methods teachers reported that the goal to be desired 
was merely a Sharing of information. This same difference 
of opinion regarding the problem-solving concept was 
found to exist among authorities. The methods teachers 
were in much closer agreement with the other concepts 
of the discussion method as stated in the questionnaire, 
namely, the cooperative group nature of discussion; oral 
nature of discussion; stimulation, guidance and supervision 
of the teacher; focusing on a problem; and preparation for 
discussion. 

Methods teachers seemed to favor the use of the dis- 
cussion method in the secondary school classroom and 
have encouraged their prospective teachers to use the 
method. They were of the belief that the areas of social 
studies, science, and English presented problems that 
would lend themselves readily to the use of the discussion 
method. 

The greater percentage of these methods teachers in- 
dicated that they had conducted their classes by this dis- 
cussion method from one-fourth to three-fourths of the 
time and that they had taught about the discussion method. 
Many of them had taught about discussion by actual prac- 
tice in the classroom rather than by merely talking about 
it. 

Most of the methods teachers reported that the methods 
textbooks they used gave an inadequate treatment of the 
discussion method. The writer’s examination of some of 
these textbooks revealed that these inadequacies were due 
largely to the lack of sufficient illustrations, examples and 
details of the steps to be followed in using the discussion 
method. 

Aids such as State curriculum bulletins, discussion 
books, films, model discussions, recordings or transcrip- 
tions, and services of speech teachers seemed not to have 
been widely used by methods teachers. 

Methods teachers expressed the belief that student 
teachers had limited opportunities for using and observing 
the discussion method while student teaching. 

About one-third of the methods teachers reported that 
a speech course, including a study of discussion, was a 
requirement, in their institutions, for prospective second- 
ary school teachers, and the greater percentage said they 
favored such a course to be a requirement. 

About two-thirds of the methods teachers had taken 
college courses in speech, and approximately one-third of 
this number indicated that they had studied discussion in 
these courses. Many believed that their study of discussion 
was helpful in teaching the discussion method in their 


methods courses. 
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EDUCATION, THEORY AND PRACTICE 


CONTRIBUTION OF INDUSTRIAL ARTS 
INSTRUCTION TO THE CONSUMER 
KNOWLEDGE POSSESSED BY STUDENTS 
OF CENTRAL MINNESOTA 


(Publication No. 14,602) 
Walter Elbert Burdette, Jr., Ed.D. 
University of Missouri, 1955 


Adviser: H. H. London 


Purpose of Study: To ascertain the extent to which indus- 
trial arts instruction has contributed to the consumer 
knowledge, possessed by high school boys, concerning 
the selection, use and care of industrial products. 





Sources of Data: A specially constructed consumer knowl- 
edge instrument was used to examine 791 high school 
senior boys of twenty selected Central Minnesota public 
high schools which offered industrial arts instruction. 
Raw scores of these 791 students for the American 
Council on Education Psychological Examination were 
made available by the administrative officials of the 
cooperating schools. 





Summary and Conclusions: More consumer knowledge is 
possessed by high school boys concerning the care of 
industrial products than that which relates to their 
selection and use. 

Students of individual schools vary in the consumer 
knowledge possessed with respect to industrial products 
depending upon the scholastic aptitude of the students of 
such schools, the amount of industrial arts instruction 
they receive, its quality and the emphasis given con- 
sumer knowledge in such instruction. The size of the 
school as indicated by enrollment, or the size of the 
community in which the school is located have little, 
if any, relationship to the consumer knowledge pos- 
sessed, as a group, by senior boys. 

Students who take industrial arts’ courses are likely 
to be below average, as a group, in scholastic aptitude, 
and the greater the amount of industrial arts instruc- 
tion they receive the more likely the group scholastic 
aptitude is to be still lower than average. 

The extent of influence of industrial arts instruction 
on the consumer knowledge, relating to industrial 
products, possessed by high school boys of low scholas- 
tic aptitude is low. 

As the scholastic aptitude of the high school boys more 
closely approximates the average, the contribution of 
industrial arts instruction to the consumer knowledge 
possessed can be expected to be moderate in extent. 





Implications: As industrial arts instruction was found to 
be moderately effective at present in improving con- 
sumer knowledge, it would seem that, pending further 
evidence of the effectiveness of other means of achieving 
this end, students should be urged to elect some indus- 
trial arts instruction. 

Since many students who receive industrial arts in- 
struction elect it at the ninth or tenth grade levels, 
particular emphasis should be given to the consumer 
knowledge objective by teachers of industrial arts in 
the ninth and tenth grades. 








If it can be assumed that the possession of informa- 
tion concerning each of the phases of selection, use and 
care is of equal importance to the economic efficiency 
of consumers, then added attention to the phases of 
selection and use should be given by instructors of in- 
dustrial arts, as it was found that students possessed 
more knowledge concerning the care of industrial prod- 
ucts. 

It seems evident that institutions for teacher educa- 
tion have not adequately prepared their industrial arts 
graduates to meet the needs of students for consumer 
knowledge most effectively. Therefore, evaluation of 
present programs, including in-service training, should 
be undertaken. 

Industrial arts instructors must recognize that students 
who elect increased amounts of industrial arts instruc- 
tion are, aS a group, likely to be successively lower in 
scholastic aptitude. 156 pages. $1.95. Mic 55-994 


AN ANALYSIS OF THE ACHIEVEMENT 
OUTCOMES OF THE SIX-HOUR CLASS PROGRAM 
AT THE UNIVERSITY OF MINNESOTA HIGH SCHOOL 


(Publication No. 13,780) 


William Donald Carlson, Ph.D. 
University of Minnesota, 1955 


Adviser: C. Gilbert Wrenn 


The investigation was designed to evaluate the relative 
effectiveness of the six-hour class program of study (six 
classes per day without study periods) compared with the 
traditional program of study (carrying four credits with 
study periods) within the University of Minnesota High 
School. The evaluation criteria consisted of two types of 
achievement: standardized achievement tests (the Iowa 
Tests of Educational Development battery and the Coopera- 
tive English Test), and honor point ratios based on class- 
room achievement in five academic subject areas (English, 
mathematics, science, social studies and foreign languages). 

The two groups selected for comparison consisted of 
those students of the graduating classes of 1948 and 1951 
who had attended the University High School grades nine 
through twelve. The class of 1948, as the last class to be 
graduated under the usual high school program of four 
credits per year plus study periods, represented the tradi- 
tional program of study. The class of 1951, the first class 
to be graduated under the six-hour class program of six 
classes per day without study periods, represented the 
six-hour class program. 

Limitations imposed upon the study included the nar- 
rowly defined criterion of scholastic achievement as noted 
above, student attendance at the High School for the full 
last four years, and no attempt to relate the population 
under study to the general high school population. 

Forty-six students were included in the class of 1948 
and forty-nine in the class of 1951. Forty-three variables 
were utilized for the analyses, divided into two categories: 
(1) descriptive data and (2) data used as criteria of 
achievement. 

Three preliminary analyses of the samples were made 
with regard to the composition of the samples, the effect 
of the length of time at the high school, and the 
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representativeness of the samples with respect to other 
classes having similar programs. 

The study depended primarily upon the statistical 
techniques of analysis of variance and covariance, the 
latter being used to adjust for differences in intelligence 
quotient and/or initial scores. Both single and two-way 
analyses of variance and covariance were employed. The 
null hypothesis was rejected when the observed differ- 
ences were shown to be significant at the one per cent 
level. 

The following conclusions appeared to be warranted: 
(1) Neither program of study demonstrated an over-all 
Superiority of achievement in all fifteen areas investi- 
gated. (2) The six-hour class program demonstrated a 
more favorable record of achievement than did the tradi- 
tional program of study; gains were not confined to one 
type of learning. (3) The substantially heavier class load 
of the students in the six-hour class program apparently 
did not have any adverse effects upon the achievement of 
the students in this program. (4) The stimulation of in- 
tellectual curiosity and desire for educational exposure 
was developed to a greater degree under the six-hour 
class program as evidenced by significantly greater vol- 
untary attendance at summer school sessions. (5) Vari- 
ability of achievement tended to increase under the tradi- 
tional program, and tended to decrease under the six-hour 
class program. (6) Boys tended to excel on achievement 
tests while the girls tended to excel in classroom per- 
formance. (7) Intelligence differences were noticeably 
associated with performance on those tests which called 
for evaluation and interpretation. 
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A STUDY OF THE PROVISIONS FOR 
MENTALLY RETARDED CHILDREN IN 
SELECTED PUBLIC SCHOOLS OF 
THE STATE OF WASHINGTON 


(Publication No. 14,246) 


Charles Calvin Coffey, Ed.D. 
University of Washington, 1955 


Supervisor: Alice H. Hayden 


The purpose for the study was to investigate the fol- 
lowing provisions for mentally retarded children in the 
public schools of the State of Washington: criteria for 
admission; the selection of personnel; program organi- 
zation; methods of teaching; subject areas emphasized; 
adequacy of materials, equipment, plant facilities, and 
finance; extent of parent-teacher conferencing; existence 
of parent advisory committees; and conditions under 
which referral to residential facilities might be indicated. 


Methods and Materials Used 


Criteria for evaluation were considered in the litera- 
ture; attention was given to programs in the current 
professional journals; and communications were received 
from directors of special education in various school dis- 
tricts in the United States. A Personal Visitation Data 
Collection Sheet was devised, and information relative to 





selected programs in the State of Washington was gathered 
by observation and interview. In addition, departmental 
meetings and regional conventions were attended. Follow- 
up conferences with school personnel were arranged. 


Conclusions 


There existed some confusion about the minimum ad- 
mission standards in the public schools; decisions re- 
garding admission, placement, and transfer are sometimes 
determined without sufficient objective evidence; most 
school districts studied require only a valid teaching 
certificate at the appropriate level, although hiring officials 
prefer courses in special education and training at the pri- 
mary level; praise was considered far more effective 
than blame, scolding, or corporal punishment; most 
schools have special classes which contain from twelve 
to eighteen pupils; most plant facilities in Washington 
State do not differ markedly from those for regular 
classes; special instructional equipment was available in 
most cases, however; about half the school districts have 
parent-teacher conferences on an organized basis; nine 
of the thirteen districts studied in Washington have estab- 
lished parent advisory groups; yet parent counseling is 
limited, often inadequate; about half the school districts 
in the State of Washington receive “excess cost” support 
for their special education classes; permissive legislation 
has made possible the beginning of intercommunity coop- 
eration; financial support has been inadequate; a number 
of school districts are carrying on excellent public rela- 
tions programs, although there is some indication of need 
for improvement in this area; and cost accounting is 
presently inadequate for accurate computation of per capita 
costs (Spokane is currently engaged in cost accounting for 
this purpose, but this development is so recent that the 
costs are not yet available). 


Recommendations 


Consideration of the following recommendations is 
urged: 

1. Minimum admission standards should be formulated 
by a qualified group of specialists with educators taking a 
leading role. 

2. Each school district should then conduct compre- 
hensive surveys of school-age children in the community 
for the purpose of identifying mentally handicapped and 
other handicapped children not in school. Such children 
could then be referred to special diagnostic clinics in 
order to determine their potential for training. 

3. Diagnostic clinics for preschool children, with a 
special consideration for the offerings of related profes- 
sions, should be supported by all persons interested in 
the welfare of the mentally retarded. 

4. Provisions for pupils in rural areas can be made 
through intercommunity cooperation. 

5. Since there is merit in the use of drill and repeti- 
tion in the learning psychology of the mentally retarded 
child, schools should re-examine their practice to ascer- 
tain whether full value is being received from that method. 

6. An internship experience for teachers at residential 
facilities should be considered. 

7. Reasonable modifications in plant facilities and 
equipment should be made to provide better educational 
services for the mentally handicapped. 
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8. The public schools cannot solve all the problems of 
the mentally retarded; full use should be made of the other 
facilities available. 

9. Additional funds should be made available by the 
state legislature for all phases of the educational programs 
of public schools and state residential facilities. 

10. Increased provisions for the counseling of parents 
of mentally retarded children and for a continual public 
relations program should be considered. 
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THE USE OF ARITHMETIC WORKBOOKS IN 
RELATION TO MENTAL ABILITIES AND 
SELECTED ACHIEVEMENT LEVELS 


(Publication No. 13,474) 


William Kirtley Durr, Ed.D. 
University of Dlinois, 1955 


The purpose of this study was to indicate the value of 
workbooks in promoting learnings concerned with quanti- 
tative relationships, arithmetic problem solving, arithme- 
tic vocabulary, and fundamental operations. 

The experiment was conducted during the 1952-53 
school year and involved a total of 102 students in grades 
four through eight in a small-town elementary school in 
East Central Illinois. 

The school year was arbitrarily divided into two thir- 
teen-week periods. During the first period children in 
grades four, five, and six used arithmetic workbooks 
while children in grades seven and eight did not. During 
the second period children in grades seven and eight used 
workbooks while children in grades four, five, and six did 
not. The students were tested at the beginning, middle, 
and end of the experiment by the Analytical Scales of At- 
tainment in Arithmetic. 

Insofar as control measures were possible, arithmetic 
instruction was determined by the textbooks used. Other 
variables, such as amount of time devoted to arithmetic 
instruction each day and the time of day that arithmetic 
was taught, remained constant. There was no additional 
time devoted to arithmetic instruction when workbooks 
were used. 

The following general pattern typifies arithmetic in- 
struction in each of the five grades: (1) teacher directed 
explanation, (2) pupil practice with teacher help, (3) pupil 
practice without help, (4) reteaching when needed. When 
workbooks were not used there was generally more expla- 
nation and less drill; when workbooks were used there was 
generally less explanation and more drill. 

The following conclusions were reached from this 
study: 

1. Students with above average achievement in various 
skill and achievement areas make greater gains with 
workbooks than they make without workbooks. They do 
about as well without workbooks as they do with them in 
problem solving and in understanding quantitative rela- 
tionships. Students with below average ability in achieve- 
ment and skill areas find workbooks neither an asset nor 
a liability in promoting learnings in any of these four 
facets of arithmetic achievement. 

2. Students with intelligence quotients from 100 through 








120 make greater gains in arithmetic vocabulary and in 
fundamental operations when workbooks are used than 
they make when workbooks are not used. They do about 

as well without workbooks as they do with them in problem 
solving and understanding quantitative relationships. Stu- 
dents with intelligence quotients below 100 and above 120 
achieve about as much without workbooks as they do with 
them. 

3. Students in grades four through eight, when consid- 
ered as a group, make greater gains in arithmetic vocabu- 
lary and fundamental operations when workbooks are used 
than they make when workbooks are not used. They do 
about as well in quantitative relationships and problem 
solving without workbooks as they do with workbooks. 
When all four of these arithmetic factors are combined 
for the total group it is found that the students make 
greater gains with workbooks than they make without 
workbooks. 

These conclusions would seem to warrant the generali- 
zation that arithmetic workbooks are of value in promoting 
arithmetic learning in grades four through eight with the 
underlying assumption that their value depends on the kind 
of workbooks that are used, the way in which they are 
used, and the arithmetic learnings that are to be promoted. 
This does not indicate that the use of workbooks is to be 
preferred over anything else that might be done with the 
children in a comparable amount of time, but it does indi- 
cate that the use of workbooks tended to be more profitable 
for these students than the non-workbook experiences the 
teachers who participated in this study provided for them. 

105 pages. $1.31. Mic 55-997 


A COMPARISON OF THE EFFECTIVENESS OF 
TWO PRESCRIBED METHODS OF TEACHING 
MULTIPLICATION OF WHOLE NUMBERS 


(Publication No. 14,107) 


Craig Kerr Fullerton, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Herbert F. Spitzer 


The purpose of this study was to compare the effective- 
ness of two methods of teaching the “easy” multiplication 
facts in third grade. One of the two methods, the pre- 
scribed developmental method, is an inductive method 
characterized by pupil development of the multiplication 
facts from word problems by such means as counting, 
making marks, drawing pictures and diagrams, adding, 
and using the number line. Each pupil is permitted and 
encouraged to work at the level of maturity appropriate 
for him, drawing upon his arithmetical background. 
Through this developmental experience he identifies multi- 
plication as the most efficient process for solution of the 
problems and sees the need for learning the facts. 

The other method used in the study, the prescribed 
conventional method, introduces the multiplication process 
and facts through addition examples and pictures printed 
in the lesson material The pupil takes no active part in 
developing the facts. They are expected to adopt the multi- 
plication process demonstrated in the lesson material. 

The data for the investigation were contributed by 
thirty third grade classes in Iowa. 
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All classes were given a pretest on counting and knowl- 
edge basic to multiplication. Using mean class score 
rankings twenty-eight of the classes were assigned to 
levels by a “counting off” process and randomly assigned 
to methods within levels in Part I of the experiment. Each 
teacher taught her own class the assigned method using 
eight instructional lessons of forty minutes each. Individ- 
ual measures used in the over-all treatment were class 
mean scores. In Part II of the experiment pupils in each 
of the other two classes were ranked according to pretest 
scores, assigned to three levels, and randomly assigned to 
methods. Each teacher taught both methods to the experi- 
mental groups formed within her own class. Individual 
measures uSed in the over-all treatment were individual 
pupil scores. 

Instruction was confined to the procedures given in the 
lessons. Pupil test scores were used regardless of ab- 
sences during instruction. Following the period of in- 
struction an Immediate Test was administered measuring 
recall of taught facts and ability to transfer training. Ap- 
proximately three and one-half weeks later a Delayed Test 
was administered measuring retention of taught facts and 
ability to transfer training. Analysis of variance was 
employed to test the significance of the difference between 
the means of the experimental groups on each of the cri- 
terion tests. 

In Part I of the experiment, obtained differences on all 
criterion tests favored the prescribed developmental 
method. Differences significant beyond the 5 per cent 
level were found with respect to ability to immediately 
recall taught facts, immediately transfer training, retain 
taught facts, and transfer training after three and one- 
half weeks. In Part II of the experiment, obtained differ- 
ences on all criterion tests in one class favored the pre- 
scribed developmental method and in the other class 
favored the prescribed conventional method. The orly 
statistically significant difference was obtained in the 
first class on the test measuring ability to transfer train- 
ing, which was significant beyond the 5 per cent level. 

The effectiveness of instruction in multiplication of 
whole numbers was found to be independent of levels of 
ability to count and of knowledge basic to multiplication. 

Since the obtained differences in Part I of the experi- 
ment, where the sample was drawn from a number of 
different schools, and where chances were less for 
teacher contamination of methods, favored the prescribed 
developmental method, it is recommended that those in- 
terested in arithmetic teaching attempt to improve the 
instructional lessons written for the prescribed develop- 
mental method and encourage their use in public schools. 

308 page. $3.85. Mic 55-998 





AN APPRAISAL, BY EXPERIMENTAL PROCEDURES, 
OF SELECTED EXPERIENCES IN THE SOCIAL 
STUDIES-SCIENCES AND THE LANGUAGE ARTS 

ON THE SECOND AND THIRD GRADE LEVEL 


(Publication No. 14,606) 


Ruth Anne Glazebrook, Ed.D. 
University of Missouri, 1955 


The Problem: 

The chief aim of this study was to appraise, by experi- 
mental procedures, a limited section of the proposed pro- 
gram Set forth in the Missouri Guide for Elementary Ed- 
ucation. More specifically, the aim was to determine 
the effectiveness of selected experiences in the social 
studies-sciences and the language arts as outlined for the 
second and third grades toward the realization of the pur- 
poses of education. The study was concerned with these 
questions: 

To what extent do the selected experiences contribute 
toward the Objectives of Self-Realization? Objectives of 
Human Relationships? Objectives of Economic Efficiency? 
Objectives of Civic Responsibility ? 

A secondary aim was to devise a pattern for evaluating 
an education program at the primary level for the two 
areas. 











Method: 

This was an experimental research using the one group 
method. The basis chosen for appraising growth was 
through a comparison of the results of tests and rating 
devices administered to the 124 pupils in October and/or 
May with the established norms for the objective means 
and with the “average” within the grade for the subjective 
means. The instructional program was directed by the 
classroom teachers. 

Since the study was limited to the two grades and to 
the two areas, a Selection of objectives was made neces- 
sary. The criteria used were: significance at the pri- 
mary level; implications for the selected experiences; 
and instruments available for appraisal by objective and/or 
Subjective means. These objectives were selected: The 
Inquiring Mind, Speech, Reading, Writing, Listening, 
Health, Human Relationships, Work (third grade), and 
Social Understanding. 

Each objective defined behaviorally were the functional 
units to which appraisal instruments were applied. The 
pupils were average in ability as indicated by results of an 
intelligence test administered in October. 

Concrete evidence for appraisal was obtained from: 
log of experiences kept by each teacher; and results of 
tests. 


Summary of findings: 

The results from standardized tests administered in 
October and May to both grades indicated significant gains 
in: The Inquiring Mind, Reading (comprehension and vo- 
cabulary), Writing (spelling), Health (mental), and Personal 
and Social Adjustment. 

The results from standardized tests administered in 
October and May (third grade only) indicated significant 
gains in: Writing (language, spelling, and handwriting). 

The results from standardized tests administered in 
May (third grade only) indicated the group exceeded the 
grade expectancy in Reading (four general purposes) and 
equalled the grade expectancy in work-study skills. 
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The results from devised techniques applied in both 
grades in October and May indicated valuable gains in: 
Speech (oral language), Listening, Health (physical), 
Reading (quality, quantity, and variety), and Social Under- 
standing. 


Conclusions as to the proposed program: 

Significant contributions can be made in both grades, 
as indicated by the results of objective tests, toward the 
realization of these Objectives of Self-Realization: The 
Inquiring Mind, Reading (comprehension and vocabulary), 
Writing (spelling and language), and Health (mental), and 
to the Objectives of Human Relationships when defined as 
personal and social development. 

Significant contributions can be made in third grade, 
as indicated by results of objective tests, toward the 
realization of the objective, Work, selected from the 
Objectives of Economic Efficiency, and to the objective, 
Writing (handwriting), selected from the Objectives of 
Self- Realization. 

Valuable contributions can be made in both grades, as 
indicated by results of subjective means of evaluation, 
toward the realization of these Objectives of Self-Realiza- 
tion: Speech (oral language), Listening, Health (physical), 
and Reading (quality, quantity, and variety), and to the 
objective, Social Understanding, selected from the Objec- 
tives of Civic Responsibility. 

474 pages. $5.93. Mic 55-999 


AUDITORY PERCEPTION OF WORD ELEMENTS 
IN BEGINNING READING THROUGH VISUAL 
AND KINESTHETIC SPEECH CLUES 


(Publication No. 15,035) 


Jean Isabelle Gogolewski, Ed.D. 
Boston University School of Education, 1955 


Purpose 

Success in beginning reading depends in part upon the 
ability to identify separate sounds in words. Several 
methods have been used to teach this ability. The current 
study uses visual and kinesthetic speech clues such as are 
used in speech correction methods to enable the child to 
acquire the essential auditory perception skills. 

This experimental study is an attempt to give specific 
training for children not having developed an ear for 
sound in word discrimination. 


Construction of Material 

A manual of forty lessons was designed for teachers 
to use with beginning first grade children. Each lesson 
required fifteen minutes. The exercises were written to 
help first grade children who were having difficulty in 
recognizing sounds. The consonant sounds and blends 
were introduced slowly in order to allow for complete 
mastery. Constant reviews and checks on mastery were 
provided. The words used paralleled the speaking vocabu- 
lary and words encountered in initial reading instruction. 





Plan of the Experiment 
A midwestern city of forty thousand population was 
selected for the study. Twenty-seven first grades were 








included for a period of one year. All children (630) were 
given a reading readiness test and an intelligence test in 
October. The experimental and control groups were 
equated on the basis of mental age, auditory discrimina- 
tion, visual discrimination, and learning rate. The same 
basal reading system was followed in both groups; the 
essential difference was that the experimental group used 
visual and kinesthetic speech clue lessons while the con- 
trol group used a standard ear training program which was 
previously evaluated. The ear training program used by 
the control group was Building Word Power (World Book 
Company, 1941). At the end of the eight weeks the groups 
were compared on basis of growth in auditory perception 
and visual perception of word elements. All children were 
also given the Detroit Word Recognition Test. In March 
both groups were given another visual and auditory per- 
ception test. A third evaluation was given again in May 
when the Gates Tests 1, 2, and 3 were given and also an 
individual oral reading test was given during the first two 
weeks in June. 





Findings 
I. There was no Statistically significant difference be- 
tween the two groups during any of the testing peri- 
ods in the following: 

A. Auditory discrimination — when the bottom, mid- 
dle, and top groups were compared there was 
found to be no statistically significant difference 
in the January or March testing periods. 

. Visual discrimination — no statistically signifi- 
cant difference in the January or March testing 
periods. 

C. Learning rate — no statistically significant dif- 
ference in the January testing period. 

Previous evaluation of the method used by the con- 

trol group indicated a marked gain in these skills 

after presentation. 

. The May reading scores for the two groups showed 
no statistically significant difference between the 
groups. 

. Auditory discrimination has a positive effect on 
reading achievement. When pupils were paired for 
mental age, those having higher auditory scores 
made higher achievement in word reading, sentence 
reading, and paragraph reading. 

. The girls were higher than the boys in both the ex- 
perimental and control groups in the Gates tesis. 
The difference was statistically significant in two 
out of the three tests for both groups. 














Conclusion 

Murphy used Building Word Power to establish the val- 
ue of experimental materials in producing significant 
gains in beginning reading. Since the manual for teachers 
used in the current study produces gains equivalent to 
those of Building Word Power, the two have been shown to 


be comparable in effectiveness. 
° 363 pages. $4.54. Mic 55-1000 
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PROBLEMS OF BEGINNING 
INDUSTRIAL ARTS TEACHERS 


(Publication No. 14,198) 


Paul E. Harrison, Jr., Ph.D. 
University of Maryland, 1955 


Supervisor: Professor R. Lee Hornbake 


Purpose of the Study 

The major purpose of this study is to learn from be- 
ginning industrial arts teachers what they regard as their 
primary professional difficulties. Associated with this 
basic purpose is the intent to explore relationships which 
might exist between: (a) scholastic achievement at the 
undergraduate level and the problems to which they ex- 
press sensitivity; (b) problems reported by beginning in- 
dustrial arts teachers functioning in unit type shops and 
in general shops; (c) problems reported by beginning in- 
dustrial arts teachers with diverse patterns of supervi- 
sion; (d) problems reported by beginning industrial arts 
teachers in the junior high school, senior high school, 
and a combination thereof; and, (e) problems reported by 
industrial arts teachers with one year of teaching experi- 
ence and those with no previous teaching experience. 





Method of the Study 

The research and other literature dealing with ex- 
pressed and reported problems of teachers were sur- 
veyed. These materials were utilized in developing an 
instrument to determine those problems held to be pri- 
mary by beginning industrial arts teachers. A jury group 
reacted to the questionnaire. The names of beginning in- 
dustrial arts teachers and certain information pertinent 
to their scholastic achievement as undergraduates were 
obtained from the directors of industrial arts at 20 indus- 
trial arts teacher education institutions. The question- 
naires were sent to the 213 teachers so listed. Seventy- 
seven percent of the questionnaires were returned. 

The replies of the respondents were arranged in tabu- 
lar form according to the primary and associated pur- 
poses of the study. Consideration was also given to eight 
areas of teachers’ problems in the tabulation. Rank 
correlations and correlations of scores were obtained in 
order to explore the relationships posed by the associated 
purposes of this study. 


Findings and Interpretations 

The data of the study indicate that: (1) the areas of 
curriculum and instruction, the physical facilities availa- 
ble for teaching, and pupil-teacher relationships were the 
categories in which these industrial arts teachers re- 
ported the greatest number of persistent problems; 
(2) the teachers did not tend to associate specific problem 
statements with items suggesting more basic conditions 
which might underlie these specifics; (3) there was little 
variation in problem insight according to the teachers’ 
scholastic achievement at the undergraduate level; 
(4) general shop and unit shop teachers tended to report 
having the same or similar problems; (5) the type of 
supervision afforded the beginning teachers in this study 
did not tend to mitigate or change the level of importance 
of the reported problems of these teachers; (6) there was 
little difference in the problem reports of teachers at the 











junior, junior-senior, or senior high school levels; (7) the 
problem statements evoked responses from teachers with 
one year of professional experience similar to those re- 
ported by teachers with no previous experience; and, (8) 
the areas in which these teachers express feelings of 
adequacy tend to be consistent with the pre-service edu- 
cation emphases of the colleges attended by the teachers 
as undergraduates. 204 pages. $2.55. Mic 55-1001 


THE DEVELOPMENT AND EVALUATION OF 
FOUR RESOURCE UNITS AS A BASIS FOR THE 
ORGANIZATION OF A NEW COURSE OF STUDY 

IN PERSONAL HEALTH AT THE 
UNIVERSITY OF WASHINGTON 


(Publication No. 12,988) 


Eric Lester Hughes, Ed.D. 
University of Washington, 1955 


Supervisor: Dr. Edgar M. Draper 


The purposes of this study were: (1) to develop a new 
course of study in personal health for men at the University 
of Washington, consisting of four resource units providing 
for a great amount of student activity and participation; 
and (2) to compare the effectiveness of this course of 
study with one based on textbook and lecture, involving 
less student activity and participation. 

Three data-gathering techniques were used to obtain 
material for the resource units: interviews with health 
specialists, a survey of the literature, and a question- 
naire that was sent to sixty-nine selected universities and 
colleges. 


The course of study was divided into four resource 
units and a supplementary group of general problems re- 
lated to all of the units. The units were entitled: 

I The Health Problem. This unit covered such things 
as health services supplied by official and voluntary 
health agencies, as well as the major health problems of 
today. Students were expected also to evaluate health 
pamphlets, articles, and advertisements. 

II The Maintenance of Physical Fitness. The second 
unit included such topics as nutrition, digestion, heart and 
circulation, exercise, fatigue, and the care of the teeth, 
skin, eyés, and ears. 

III The Problem of Biological Adjustment. Mental 
health, personality, heredity, reproduction, engagement, 
and marriage were some of the sub-topics of Unit IT. 

IV The Problem of Community Health. This unit cov- 
ered communicable disease control, immunity, accident 
prevention, and the problem of poisons and drugs in 
modern life. 

V General Problems. The general problems previously 
mentioned included several topics such as approved health 
practices, fads and fallacies, local health research, and 
good health attitudes. Since these could not be covered 
satisfactorily in any one resource unit, they were grouped 
together as general problems. 

To evaluate the effectiveness of two widely different 
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styles of teaching, a course of study composed of the above 
mentioned resource units was compared with a course of 
study made up principally of lecture and textbook. An ex- 
perimental group of 163 freshmen male students who were 
enrolled in the course of study composed of resource units 
during the autumn quarter of 1953 was compared to a con- 
trol group of 144 freshmen male students who were enrolled 
in the course composed principally of lecture and textbook 
during the autumn quarter of 1952. 

Three instructors participated in the study and taught 
sections of both the experimental and control groups. 

Both the experimental and control groups were given a 
pre-test of health practice, a pre-test of health knowledge, 
a final test of health practice, and a final test of health 
knowledge. The raw scores on the four tests were con- 
verted to Z-scores and Z-score growths obtained. The 
mean Z-score growths were compared in the following 
ways to determine differences between the growth of the 
groups in either health practice or health knowledge. 

1. The control group was compared to the experimental 
group. 

2. Each instructor’s section of the total control group 
was compared to his section of the experimental group. 

3. Each instructor’s section was compared to the com- 
bined control and experimental groups. 

The most important conclusions of the study were: 

1. That teaching in which the students participated in 
committees, projects, and so forth, was more effective in 
developing good health practice than teaching in which the 
lecture and textbook were the chief form of instruction. 

2. That the 1952 course of study, using principally the 
lecture and textbook, was more effective in developing 
health knowledge than the 1953 course of study involving 
more active student participation. 

3. That some teachers are more effective than others 
in developing health practice or health knowledge, regard- 
less of the course of study followed or teaching techniques 
used. 245 pages. $3.06. Mic 55-1002 


A CRITICAL ANALYSIS OF THE DEVELOPMENT 
AND OPERATION OF THE 
WINNETKA COMMUNITY NURSERY SCHOOL 


(Publication No. 13,157) 


Ethel Wright Kunkle, Ed.D. 
Northwestern University, 1955 


The purpose of this study is to describe the organiza- 
tion and present practice of the Winnetka Community Nurs- 
ery School and through an analysis of representative case 
studies of children who were enrolled from 1950 to 1954, 
to discover whether the spaced time schedule, an important 
part of the general philosophy and administration of the 
school, fulfills the needs of the individual child and his 
family, and also maintains accepted nursery school pro- 
cedure. The description of the Nursery School and the 
analysis of the case records should also reveal good teach- 
ing procedures for the nursery school and new interpreta- 
tions of child development. 

The Winnetka Community Nursery School differs from 
the usual nursery school in its procedures for enrollment. 
Children may attend the Nursery School for as little as one 





half day a week or as much as five full days a week. A 
flexible program is maintained so that time schedules 

can be adjusted to meet the individual needs of the child 
and his family. The school is open five days a week from 
eight-thirty to five o’clock and maintains three age groups; 
a two year old group, a three year old group and a five 
year old group. 

Statistical data for the study were gathered from three 
hundred case studies recorded between 1950 and 1954. 
Fifty of these case studies selected at random were ana- 
lyzed and the data categorized to show whether the needs 
of the children as stated by their parents, or shown by 
their nursery school behavior, were met satisfactorily by 
the spaced time schedule and the program of the nursery 
school based on the purpose and criteria set up by the 
staff and board of the school. 

Basic concepts of Child Development as stated in recent 
literature and research were used as background material 
to illustrate the sound practice of certain procedures used 
in nursery school education today and described in the 
program and practices of the school in the study. An anal- 
ysis of the cases showed that recommendations were fre- 
quently made to have some children in smaller groups than 
usually provided in nursery schools, to have age groups 
mixed for a part of each day, to have one teacher give 
special care to one or two children over a period of time, 
to help parents assume responsibility for school proce- 
dures, and to change programs and time schedules to meet 
individual children’s needs. 

The findings of the study showed that most children 
benefit from a good nursery school program. Ejighty-three 
per cent of the children showing some behavior difficulties 
made satisfactory progress. According to the parents of 
the children ninety-three per cent felt that their children 
benefited from the Nursery School program. 

The findings showed that the highest per cent of success 
in overcoming difficulties was shown by the children attend- 
ing school three days a week, the next highest per cent of 
increase was found among those attending two days a week 
and the smallest per cent was found among those attending 
school for the five day week. The highest indications of 
success were shown when the relationship between parents 
and child were good. When the child attends school on a 
spaced time schedule there is more opportunity for child, 
parent, teacher and community to work together. 

The study shows that the needs of the preschool child 
cannot only be met in a spaced time schedule as well as a 
five day schedule, but can be met even better. The analysis 
of the case studies showed that a nursery school operated 
on a flexible program and a spaced time schedule can meet 
the needs of individual children and at the same time main- 
tain high educational standards for the average nursery 
school group. 


The twelve most outstanding findings are listed below. 





1. Parental attitudes and cooperation are necessary 
for children to successfully overcome their diffi- 
culties. 


. The flexible shorter program gives parents and 
staff more opportunity to work together and pro- 
vides more opportunity for parents to understand 
the school’s program and to cooperate with the 
school in handling the child at home. 


3. In overcoming behavior difficulties the highest 
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percent of success was found in those attending for 
the 3 day session, next highest 2 day session and 
next highest 5 day session. 


. Understanding between staff and parents is essen- 
tial in the successful adjustment of the child to 
both environments. 


. The spaced time schedule gave parents more time 
to work out their own relationships with their chil- 
dren and to accept more responsibility for their 
growth and behavior. The spaced time schedule 
also gave both the child and his parents enough time 
in school for them to receive the specialized gui- 
ance both needed. 


. Children in the school had excellent health records. 
Pediatrician conclusions were that this was not 
only a result of the daily health inspection but also 
of the fact that 2 or 3 days a week of school are 
less tiring and so the child was able to maintain a 
resistance against infection. 


. In order to maintain a flexible schedule and individ- 
ualized program the staff must be large and well 
trained. 


. Even though behavior was greatly modified children 
tended to keep their same general characteristics 
through the years of the study. 


. The needs of the children in this study were met 
not only as well but better in a shorter week pro- 
gram than the regular 5 day program. 


. Children in the shortened program showed fewer 
aggressive tendencies and made better social con- 
tacts. 


. Financial arrangements of the spaced program 
were beneficial to both school and parents. 


. The case study method of analyzing children’s be- 
havior gave excellent insight into their needs and 
behavior even when they attended school only two 
days a week. 470 pages. $5.88. Mic 55-1003 


PRESSURES THAT ARE BROUGHT TO BEAR 
UPON CERTAIN ACTIVITIES OF THE 
PUBLIC SECONDARY SCHOOLS OF INDIANA 
BY NONSCHOOL AFFILIATED 
ADULT INTEREST ORGANIZATIONS 


(Publication No. 14,579) 


Thomas DeFoe MacOwan, Ed.D. 
Indiana University, 1955 


Chairman: Otto Hughes 


Problem: The problem is concerned with the opinions 
of the public secondary school principals of Indiana regard- 
ing pressures that are brought to bear upon certain activ- 
ities of the public secondary schools of Indiana by non- 
school affiliated adult organizations. Specific questions 
include: What activities sponsored by nonschool affiliated 
adult interest groups are most in need of study? What 








educational benefits and possible detrimental learnings are 
derived from participation in these activities? Do the ed- 
ucational benefits received by the pupils justify the contin- 
uance of the activity? (Can the principal refuse to authorize 
participation without fear of repercussion? What sugges- 
tions do the public secondary school principals give to 
alleviate pressure? 

Procedure: The data concerning the activities most in 
need of study were obtained by a check list sent to a jury 
of 26 representatives of the Indiana Association of Second- 
ary School Principals. This check list contained all non- 
athletic activities sponsored by nonschool affiliated adult 
interest groups in which pupils of public secondary schools 
of Indiana participate. Those studied were 18 charity 
drives, seven contests, three awards, two clubs, College 
Days at high schools, Career Days, and marching bands at 
the State Fair. The principals’ opinions were obtained by 
sending opinionnaires to all 728 principals (428 opinion- 
naires were returned) of the public secondary schools of 
Indiana. 

Major findings and conclusions: The secondary schools 
of Indiana participated in an average of 4.4 drives per 
school, an average of 1.9 of the contests per school, and 
authorized the presentation of an average of 1.7 of the 
awards per school. The principals judged that 31 per cent 
of the charity drives, 12 per cent of the contests, and 12 
per cent of the awards did not have sufficient educational 
benefits to justify continuance. 

Principals reported that they received pressure to au- 
thorize school participation in 860 drives, 268 contests, 
and 192 awards. The principals judged that they could not 
refuse to authorize participation of 30 per cent of the char- 
ity drives, 19 per cent of the contests, and 16 per cent of 
the awards without fear of repercussion. 

The principals of 79 per cent of the schools having Boys 
4-H Clubs judged that the educational benefits derived by 
the pupils justified the continuance of the club, while three 
per cent judged that they did not. Ninety principals reported 
that pressure was exerted upon the school to authorize 
Boys 4-H Clubs, and 81 reported that they could not refuse 
authorization without fear of repercussion. There were 
only 15 schools that had Kiwanis Key Clubs. 

Both College Days at high schools and Career Days 
were judged by a high per cent of principals to have suffi- 
cient educational benefits to be continued, and both were 
reported to have a correlation with the guidance program. 

Eighty-nine schools participated in marching bands at 
the State Fair, and 65 per cent of the principals felt that 
the educational benefits justified continuance of participa- 
tion. 

The school boards or trustees of 59 schools had a writ- 
ten policy regarding charity drives, contests, or awards. 
Approximately 60 per cent of the principals whose school 
boards or trustees did not have a written policy regarding 
these activities thought such a policy would help alleviate 
pressure. 

Recommendations: Principals and their superintendents 
should formulate policies regarding these activities and 
should encourage the adoption of these policies in written 
form by their county trustee organizations or school boards. 

The Activities Committee of the Indiana Association of 
Secondary School Principals should be empowered to 
establish recommendations concerning all nonatheltic 


activities of secondary schools. 
222 pages. $2.78. Mic 55-1004 
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ACQUISITION AND RETENTION OF READING 
PERFORMANCE ON TWO RESPONSE DIMENSIONS 
AS RELATED TO “SET” AND 
TACHISTOSCOPIC TRAINING 


(Publication No. 14,011) 


John A. Marvel, Ed.D. 
The University of Oklahoma, 1955 


Since an ability to read is crucial for scholastic achieve- 


ment, the teaching of reading constitutes one of the more 
important responsibilities of the public school. In view of 
the imperative need for developing reading abilities, many 
educators have incorporated mechanical devices in their 
reading improvement programs. Among these devices the 
tachistoscope has been used extensively. However, there 

is some conjecture as to whether improvement should be 
accredited to the tachistoscopic technique or to a secondary 
factor, “set”. This study was designed to assess the effects 
of both tachistoscope and “set” upon subsequent reading 
rate and comprehension. 

The purposes of the study were: (1) to determine the 
effect of the tachistoscope with verbal “set” for speed on 
reading rate and comprehension; (2) to determine the effect 
of the tachistoscope without verbal “set” for speed on read- 
ing rate and comprehension; (3) to determine the effect of 
verbal “set” for speed without the tachistoscope on reading 
rate and comprehension; (4) to compare the results of 
these three procedures of teaching reading; and (5) to 
check the retention of changes in reading performance pro- 
duced by these three methods. 

The subjects, 396 sophomore English students at Capitol 
Hill High School, Oklahoma City, Oklahoma, were randomly 
assigned to four groups: group A was exposed to tachisto- 
scopic training without verbal “set” for speed; group B 
was exposed to tachistoscopic training with verbal “set” 
for speed; group C was given verbal “set” for speed with- 
out tachistoscopic training; and group D was given no 
reading improvement instruction. The experimental groups 
were given sixteen 20 minute periods of instruction, two 
days a week for eight weeks. Three test measures were 
administered: a pretest, a post-training test, and a reten- 
tion check nine weeks after “acquisition.” 

The null hypotheses tested were: (1) there is no differ- 
ence between the three experimental groups and the con- 
trol group in reading rate and comprehension; and (2) there 
is no difference in the retention of gains between the 
groups. 

On the basis of the covariance analysis both null hy- 
potheses were rejected regarding reading rate perform- 
ance. Conversely, the analysis indicated that both hypoth- 
eses be accepted regarding comprehension performance. 

From the results of this investigation the following 
conclusions are offered: 

(1) Verbal “set” emerged as the most significant ma- 
nipulable variable; it seemed to engender reading rate 
more uniformly than did the tachistoscope. The group 
receiving only verbal “set” not only attained a greater rate 
of reading but retained more of that particular proficiency 
than did either of the remaining three groups. 

(2) The tachistoscope with or without verbal “set” . 18 
ineffective in producing statistically significant gains in 
reading rate and comprehension. However, the tachisto- 
scope with verbal “se‘” for speed produced greater gains 
that the tachistoscope without this verbal “set.” 





(3) Comprehension performance was not affected by 
any of the methods employed. Although a change in com- 
prehension did not accompany the change in rate perform- 
ance, the data revealed no loss in comprehension scores 
among the groups showing superiority in rate. 

109 pages. $1.36. Mic 55-1005 


HISTORICAL KNOWLEDGE IN THE 
CURRICULUM AS A BASIS FOR 
CONTROLLING SOCIAL CHANGE 


(Publication No. 13,526) 


James Edward McClellan, Jr., Ph.D. 
University of Illinois, 1955 


The question is posed whether instruction in the subject 
matter of history produces a person better able to control 
his environment than would be the case without this in- 
struction. The method is philosophical rather than empir- 
ical; that is, a logical study of whether historical knowl- 
edge can justify an anticipation that desired consequences 
will ensue from a chosen course of action. The basic 
resource used in the inquiry is the critical philosophy of 
history, including both the idealistic and positivistic posi- 
tions in that discipline. 

The first step in the inquiry is to compare history with 
the natural and social sciences, since these have been 
shown to be excellent materials for guiding action in the 
control of the environment. It is seen that on the positiv- 
istic position, the distinction between science and history 
cannot be made with any exactness by reference to the 
content or methods of history. In this argument, ‘history’ 
is defined ostensively as the methods and products of the 
historians’ work, work which satisfied for modern civiliza- 
tion the omnipresent human need to relate the present to 
the past. Many of the arguments asserting the relativity 
and subjectivity of history are seen to rest on a crude 
correspondence theory of truth. The arguments of Teggart, 
asserting a lack of scientific status in historical inquiry, 
are based upon a false assumption concerning historiog- 
raphy. 

It is proposed that a more tenable basis for the distinc- 
tion is to be found in the difference between the language 
used in the sciences and in history. For the sciences, 
language is developed to enable the construction of syste- 
matic theory. This requires that precise semantical and 
syntactical rules be formulated to govern the use of lan- 
guage in each particular science. History, however, for 
reasons that are basic to its nature, is written in the 
language of common sense. This makes theory, in its 
scientific meaning, impossible to achieve in history. 

The lack of theory in history is seen to be a crucial 
matter when the predictive argument in justifying control 
action is considered. The logical form of a predictive 
argument is seen to be the assertion of a generalization, 
the assertion of the protasis, and the assertion of the apod- 
osis as a logically necessary consequence of the first two. 
But generalizations in history unsupported within system- 
atic theory are seen to be incapable of formulation with 
the precision required in this kind of argument. But it is 
also seen that in some sense there is utility in the use of 
history in actual control behavior. Hence, it is concluded 
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that a different form of argument is required to explain 
this function of historical knowledge. 

The idealistic conception is introduced dialectically to 
show opposition to the development of the argument to this 
point. A basic element of the idealistic position is shown 
to be a pedagogical claim that distinctively historical study 
is necessary to the development of rationality which is, in 
turn, a necessary condition for all justifiable control ac- 
tion. This claim is countered on pedagogical grounds; the 
fact that learning in common sense and in scientific dis- 
course does not need to be consciously historical is adduced 
as evidence. 

In the attempt to construct a basic model for argument 
justifying control and using historical materials, the con- 
cept of trend is introduced. Trends function in the con- 
struction of historical narrative as methodological pre- 
scriptions, indicating to the historian what factors to be 
alert for in explaining the phenomena he is describing. In 
the use of history in arguments justifying control action, 
the same model can be applied. The distinction between 
statements of trends and empirical generalizations is 
drawn on the basis of their logical status in the face of 
contrary evidence. 

The idealists’ insistence upon the close connection be- 
tween history and experience furnishes another part of the 
final argument. For if historical trends serve to alert the 
mind to observe relevant features of the present environ- 
ment, the ability to respond to cues in that environment 
requires wider experience than one might obtain from his 
common sense experience. The function of history in pro- 
viding vicarious experiences, in some sense different from 
what is possible in learning the materials of science, is a 
valuable contribution of this material, made possible in 
part because of its being written in the language of com- 
mon sense. 

Many of the customary statements regarding the utility 
of history are accounted for by the position developed. The 
customary methods of instruction in history, however, are 
required to be supplemented by the use of the laboratory 
approach and the use of historical narratives having 
greater literary value. The actual determination of cur- 
riculum principles for the study of history is not consid- 
ered. 260 pages. $3.25. Mic 55-1006 


PATTERNS OF DISAGREEMENT CONCERNING 
RELIGION IN RELATION TO PUBLIC 
EDUCATION IN THE UNITED STATES 


(Publication No. 14,581) 


James Blair Miller, Ed.D. 
Indiana University, 1955 


Chairman: A, Stafford Clayton 


This study was an analysis of the problem of religion 
in its relation to public education, with particular refer- 
ence to its controversial aspect, in an attempt to clarify 
the problem in some of its most fundamental value dimen- 
sions. The study was made on the basis of the following 
hypothesis: (1) that it is possible to give a more intelli- 
gible structure to the problem by identifying some of the 





major points around which there is a contention of funda- 
mental values, (2) that a structure can be given to these 
focal points which will aid in the clarification of some of 
the value contention, and (3) that such an analysis is a 
necessary component to the improved understanding of 
the nature of the problem. 

In order to test this hypothesis, a core of data was 
selected from the literature relative to the problem, lim- 
ited to that produced in the second quarter of the 20th cen- 
tury, and to the publications and writings of major reli- 
gious, educational, and legal bodies, together with the 
writings of representative educators and religious leaders. 

The analysis of this data yielded five focal areas of 
contention, together with particular points of issue within 
each focal area. 

In the first focal area it was found that contention cen- 
tered around the spiritual core of American culture. Evi- 
dence revealed differing judgments concerning whether a 
theistic metaphysical view is inherent in American culture, 
or whether a thoroughly secular assumption has become 
universal. 

In the second focal area, the history of democracy and 
also certain democratic principles were seen to involve 
considerably different judgments and assumptions. The 
central issues were: (1) the place to be given to Judaic- 
Christian faith in the origins of American democracy, 

(2) the basis upon which democratic rights are established, 
and (3) the value status of democracy as a social and per- 
sonal faith. 

In the third focal area, sharp differences in judgment 
were identified in respect to the tradition of church and 
state. Value differences were identified in respect to 
religious liberty, the disestablishment of the church, and 
the meaning of separation of church and state. 

In the fourth focal area extreme judgments were iden- 
tified in respect tothe nature of religious instruction. One 
extreme viewed all religious instruction as inherently 
sectarian; another advocated a context in which religious 
instruction might be non-sectarian. Still another assump- 
tion was noted, to the effect that religious instruction can 
be given as “objective teaching about religion”, as open 
inquiry. 

In the fifth focal area, fundamental differences were 
noted as to the relationship between religion and morality. 
Contention in this area was centered in the sanction of 
moral values, the conditions that motivate moral behavior, 
and the nature of man as a moral being. 

As a result of the analysis conducted in the study, the 
writer concluded that there is a real contention of funda- 
mental values within the problem of religion in its relation 
to public education. Evidence from the core of data in the 
study indicated that each of the five areas of contention 
constitutes a real area of value contention. Alternative 
and competing value judgments and preferences, presuppo- 
sitions, assumptions, and convictions were identified with- 
in each area. While the study did not claim that its struc- 
ture of the focal areas of contention is conclusive or final, 
it was concluded that this kind of structure represents an 
important way of clarification of the problem in some of 
its fundamental, value dimensions. It is therefore an 
important consideration for adequate participation and 
discussion within the problem, and is productive in the 
sense of giving rise to new hypotheses for further inquiry. 
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Martha Norman, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Herbert F. Spitzer 


The purpose of this study was to investigate the effects 
of three methods of teaching certain basic division facts to 
third grade children. The teaching methods were named 
the textbook, the conventional and the developmental. Each 
was designed to vary in the degree of emphasis placed on 
meaning. 

Relatively little control was applied to the textbook 
method. Teachers were asked to teach following their 
usual procedures; however, they were asked to cover cer- 
tain textbook pages each day in order to make conditions 
within the textbook group comparable. The only materials 
supplied this group were a memo explaining the study as a 
local testing project and the tests. Complete teacher and 
pupil materials were supplied for the conventional group. 
These materials were adapted from a third grade textbook 
selected to be representative of those widely used for in- 
struction in arithmetic. In the conventional materials 
story settings and problems were used to introduce the 
division facts. Liberal use of story settings, pictures, pro- 
blems and examples provided repetition. Complete teacher 
and pupil materials also were supplied for the developmen- 
tal group. The developmental method involved the use of 
instructional aids such as the number line, counters, the 
making of drawings, and number chart as well as proce- 
dures which encouraged pupils to generalize. Teaching 
procedures in this method were designed to be consonant 
with the meaning theory as it has been expressed by Spit- 
zer, Brownell and others. 

Twenty-four third grade classes participated in the 
main part of this study. A test prepared especially for the 
study was administered in three test situations. The pre- 
test was administered just before the experimental instruc- 
tion which involved eight forty-minute lessons. After these 
lessons the immediate recall test was administered. Then 
after two weeks of interpolated instruction in addition and 
subtraction the delayed recall test was administered. Divi- 
sion items in Part I of the test measured the learning of 
taught facts while division items in Part II measured the 
learning of facts not taught during the eight lessons. Anal- 
ysis of covariance was applied to Part I, Part II and total 
test means of the immediate and delayed recall test to 
compare the effects of each teaching method on learning. 

There were no significant differences among the three 
groups in immediate recall. In delayed recall of taught 
facts both the developmental and conventional methods 
were superior to the textbook method. In delayed recall of 
facts not taught the developmental method was superior to 
both the textbook and the conventional methods. When 
means of the total test were compared, both the conven- 
tional and developmental methods were superior to the 
textbook method. 

In all cases of delayed recall the developmental was 
superior to the textbook method; in one case it was supe- 
rior to the conventional. The superiority of the develop- 
mental method possibly can be attributed to greater em- 
phasis on meaning and to the use of several diversified 





approaches to learning. In two cases the conventional was 
superior to the textbook method in its effects on delayed © 
recall. Possibly this can be attributed to specific teacher 
directions and to extra motivation factors in the more 
experimental situation of the conventional group. This 
finding implies that conventional procedures may be more 
effective in ordinary classroom situations when teachers 
are given specific directions and when pupils are motivated 
to learn. Developmental procedures profitably may be 
used particularly in the early stages of presenting division 
to third grade children. However, research is needed to 
refine the principles and teaching procedures which are 


outgrowths of the meaning theory. 
279 pages. $3.49. Mic 55-1008 


THE RELATIONSHIP OF SCHOLASTICISM 
AND EXPERIMENTALISM IN EDUCATION 


(Publication No. 13,248) 


Julian B. Roth, Ed.D. 
Stanford University, 1955 


This study explores a method for investigating apparent 
agreements and differences among philosophies of educa- 
tion. The need for such a study arises in the educators’ 
request for a clear systematic philosophy of education with 
which to guide policy and practice. The educators’ choice 
is difficult. There are many philosophies of education 
proposed,-each contending that it offers the best approach. 
The selection of a clear philosophy is also made difficult 
as a result of the confusion in meanings frequently ob- 
scured by conflicts among vying philosophies. 

The investigation centers on the possibility of locating 
Significant areas of philosophic agreement among various 
philosophies of education broad enough to permit the edu- 
cator to disregard conflict areas in the selection of educa- 
tional policies and practices. If no significant agreement 
is found, the clarification of issues, meanings, and rela- 
tionships can, in itself, be helpful to the practical educator. 

Because of the broad scope of the problem, the study 
was limited to two contrasting philosophies in today’s 
educational scene, scholasticism and experimentalism. 
The problem was attacked from two levels -- the philo- 
sophical and the policy-practice level. The following meth- 
odology was used. “Similar” items in the two philosophies 
were analyzed to find out whether those similarities repre- 
sented real or apparent agreement. Real agreement means 
that the philosophers are discussing the same subject 
matter and using the methods of philosophic investigation 
and verification. Similar items that do noi meet these 
criteria, and, consequently, have different meaning, are 
categorized as apparent agreement. Furthermore, if real 
agreement was located at the policy-practice level, it was 
evaluated for predictability of further agreement from an 
understanding of the philosophies. 

At the philosophic level, analysis was made of the sub- 
ject matter of philosophy of education and the methods of 
philosophic investigation and verification for each. It was 
concluded that it was not possible for scholastics and ex- 
perimentalists to find agreement at the philosophic level 
because they are not arguing for logical conclusions within 
a common framework, but are seeking different and incom- 
patible frameworks. 
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At the policy-practice level, specific items of appar- 
ently similar educational policies and practices advocated 
by both philosophies were studied: (1) administrative 
practice, (2) educational aims, (3) the method of learning 
by doing. The rational justifications for each philosophy 
were uSed in the examination of these practices. It was 
concluded that, although there is possibility of agreement 
on the “how” of some administrative practices, this could 
not be expanded to the “why.” Educational aims were 
found to have different meanings. The method of learning 
by doing was demonstrated to be a technique for the scho- 
lastics while for the experimentalists, it constituted the 
theory of learning from experience. Thus investigation 
at both levels demonstrated that the two philosophies are 
using different and incompatible frameworks and the rela- 
tionship is one of conflict. 

It was concluded that the practical educator must 
choose between these two philosophies rather than seeking 
common principles. A concomitant outcome of the study 
was the demonstration of the internal consistency of each 
philosophical system. This outcome precludes the possi- 
bility of removing an item of practice from one and in- 
corporating it into the other. As there is no common 
measuring device to assist the educator in judging which 
philosophy is the better in his search for a systematic 
philosophy of education, the importance of a clarification 
of subtle meanings was documented. The conclusions 
strongly suggest the need for a similar investigation of 
all of the other philosophies of education so that educators 
will eventually gain the kind of philosophic understanding 
they need to face the choices implicit in present day edu- 
cation. 201 pages. $2.51. Mic 55-1009 


PERSONNEL SERVICES EXTENDED TO 
STUDENTS OF SELECTED CHURCH-RELATED 
COLLEGES IN SOLVING THEIR PROBLEMS 


(Publication No. 14,021) 


Ernest Boyd Shannon, Ed.D. 
The University of Oklahoma, 1955 


This study deals with the personnel services offered to 
students in twelve selected church-related colleges. It 
attempts to answer three questions: 

1. In what areas are the problems of students in 
Church-related colleges most frequent and most serious? 

2. Is there an appreciable difference in the problems 
of students in church-related colleges and those of students 
in a public institution? 

3. Are the personnel services offered to students in 
church-related colleges adequate to assist them in reach- 
ing satisfactory solutions to their problems? 

The church-related colleges included in this study were 
selected on the basis of multiple criteria which assured a 
measure of similarity of purpose and practice. A total of 
twelve colleges with a combined student body of 8,283 were 
included. The data included were obtained through personal 
visitation to the colleges. Individual conferences were 
held with administrators, personnel workers, house coun- 
selors, faculty members and students. Existing records 
in the several colleges were studied carefully. The data 
were analyzed and classified with especial attention being 





given to the frequency and seriousness of the types of 
problems facing students.. When existing records did not 
furnish sufficient data for consideration, specially pre- 
pared check lists were used to supplement the informa- 
tion provided. This was not a statistical study in the strict 
sense. It was an attempt to identify each problem reported 
during the year 1952-53 to the personnel service agencies 
of the colleges studied. 

The problems of students were found to fall into six 
general areas: personal and social, adjustment, religious, 
academic, vocational, financial and health problems. Per- 
sonnel workers and house counselors were supplied a 
check sheet listing these problems and were requested to 
rank them in order of frequency and seriousness. In gen- 
eral it was found that academic problems were considered 
most frequent and serious while health and religious prob- 
lems were both the least frequent and least serious. 

The results of this investigation, supplemented by a 
search of the literature, failed to indicate any appreciable 
difference between the problems of students in church- 
related colleges and those of students in other institutions. 
Problems of students in church-related colleges are, at 
times, more clearly outlined in a moral context but actual 
problems of a religious nature are not considered particu- 
larly serious on these campuses. 

The personnel services offered by the colleges included 
in this study are those which fit into the general framework 
outlined by the specific objectives of the colleges. Special 
effort is made to insure that these services contribute to 
the realization of those objectives and are in harmony with 
the philosophies of the institutions. 

The findings of this study indicate that the programs of 
student personnel services of the colleges studied possess 
points of weakness and also of strength. Among the 
strengths noted are: 

1. The genuine rapport that exists between faculty 
counselors and students. 

2. The recognition of each student as a total, individual 
personality to whom the college is indebted. 

3. The variety of services offered with limited fi- 
nances. 

4. The recognition by the various administrators of 
the necessity for an adequate program of student personnel 
services. 

Among the major points of weaknesses identified in the 
personnel services were: 

1. Lack of financial resources to supply special serv- 
ices such as reading and speech clinics, psychiatrists, 
health insurance, etc. 

2. Failure of personnel workers to keep adequate 
records of problems reported and services rendered. 

3. Lack of coordination of services in some colleges 
due to adding the responsibilities of personnel services 
to those of the president or the academic dean. 
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PERSONAL-SOCIAL PROBLEMS OF A 
SELECTED GROUP OF MENTALLY RETARDED 
JUNIOR HIGH SCHOOL PUPILS 


(Publication No. 13,894) 


Charlotte Heller Shapiro, Ph.D. 
University of Pittsburgh, 1955 


This study undertook to determine the personal-social 
problems of a selected group of mentally retarded junior 
high school pupils and to indicate the general implications 
for curriculum construction. 

Normative survey and group case study were the pri- 
mary and secondary methods used. Data were obtained 
through the use of the Mooney Problem Check List, a 
pupil questionnaire, an adapted teachers’ rating scale of 
personality traits, and school records. 

A sample of 325 seventh-, eighth-, and ninth-grade 
pupils was drawn from three groups in the Herron Hill 
Junior High School of Pittsburgh, Pennsylvania. The 
sample consisted of 139 mentally retarded from segre- 
gated special education classes, 99 mentally retarded who 
were not segregated but were scheduled for academic in- 
struction in regular classes, and 87 normal pupils from 
regular classes. The three groups were designated in 
the study as “special,” “nonspecial,” and “regular,” re- 
spectively. The regular group was used as a control. 

The data collected about the pupils concerned the fol- 
lowing areas: parental and familial backgrounds, chron- 
ological ages, intelligence and achievement test scores, 
problems revealed by the Mooney check list and by the 
teachers’ rating scale, school attendance, school citizen- 
ship, health information, curricular likes and dislikes, 
liesure and employment activities, concerns about educa- 
tional and occupational ambitions, and pupil statements 
about relations with teachers. 

Some of the more important findings were: 

1. Personal-social problems of the mentally retarded 
were greater in number and more severe than those of 
normal pupils. 

2. Retardates enrolled in special education classes had 
less problems than pupils of low intelligence in regular 
classes; also, relatively fewer special pupils than non- 
Special ones had the same problems. 

3. By reason of the above findings and those numbered 
4, 5, and 6 below, it seems that special pupils, taught in 
special education classes by teachers certified for that 
type of teaching, had many marked advantages, and those 
of low intelligence, but taught with normal pupils by 
teachers not specially trained to deal with the mentally 
handicapped, were at a disadvantage. 

4. Traits identified as having definite or probable 
hygienic value were possessed to an increasing degree 
by pupils in the three groups in the following order: 
nonspecial, special, and regular. Traits identified as 
being detrimental or probably so were possessed to the 
greatest degree by the nonspecial pupils. 

5. In the following areas, the pupils in the special 
group tended to improve from grade to grade while the 
condition of those in the nonspecial group became less 
favorable: overageness, school attendance, school cit- 
izenship, and interest in academic subjects. 

6. The following problems characterized a greater 
number of nonspecial than special pupils: little parti- 
cipation in extracurricular and leisure activities, poor 





levels of health and physical development, need for as- 
sistance in getting part-time work, guidance in planning 
for further education and lifetime work, and improvement 
of school contacts with parents. 

7. Normal pupils, joined in their classes by the non- 
special, probably suffered detriments. This appeared to 
be indicated by the low reading and arithmetic achieve- 
ments of the normal pupils, although their median grade 
expectancies were at the grade levels. 

8. Few differences were found in the problems of 
boys and girls. 

Six implications for curriculum construction and edu- 
cational programming were suggested: 


1. Extention of special education to include nonspecial 
pupils. 


More attention to individual needs, including de- 
velopment and adoption of textbook and classroom 
material adapted to the slow learner. 


More thoroughgoing medical and dental examina- 
tions, which are carefully recorded and followed 
up by remedial measures. 


Further development of the school as a center for 
community attack upon the problems of the mentally 
handicapped. 


Cultivation of more integrated relations between 
the school and pupils’ homes. 


Guidance aiming towards better correlation be- 
tween the pupils’ capacities and their vocational 
and educational ambitions. 

311 pages. $3.89. Mic 55-1011 


COMPARISON OF ACHIEVEMENT IN 
SELECTED HIGH SCHOOL SUBJECTS 
IN 1934 AND 1954 


(Publication No. 14,147) 
Joseph Richard Sligo, Ph.D. 
State University of Iowa, 1955 


Chairman: Paul J. Blommers 


Purpose 


This study was designed to gather facts concerning 
present day pupil achievement in selected high school 
subjects and to compare these with similar facts gathered 
by the Iowa Every- Pupil Testing Program in the 1930’s. 


Procedure And Analysis 





Tests were repeated in fifty-four high schools for 
which records of testing done in the 1930’s were availa- 
ble. The following tests from the roster of the lowa 
Every- Pupil Testing Program were used: (1) 1934 Ninth 
Year Algebra, (2) 1934 General Science, (3) 1934 and 1931 
English Correctness (Ninth Grade), and (4) 1934 and 1933 
United States History. All 1934 tests and the 1933 United 
States History test were used for making comparisons 
based on total test scores of the “then” and “now” groups 
of pupils. 
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The American Council on Education Psychological Ex- 
amination which had been given during the week of January 
29, 1934 was also repeated in order to obtain a comparison 
of scholastic aptitude. The data from the ACE test for the 
ninth and eleventh grades were used for this purpose. A 
further analysis of the four part scores of the ACE test for 
ninth grade classes was made for the “then” and “now” 
groups. Approximately 2300 ninth grade and 1800 eleventh 
grade pupils tested in 1954 were involved in these com- 
parisons. 

In making the comparisons based on total test scores, 
a standard treatments by individuals design was used 
with “then” and “now” groups considered as treatment 
groups and schools as. individuals. The school means for 
a given subject matter test were used as criterion meas- 
ures. The null hypothesis with regard to treatment popu- 
lation means was tested for each of the five subject ex- 
aminations used. 

A second type of comparison involving each item dealt 
with the proportion right “then” and “now”. Such com- 
parisons were made for 369 items on the 1934 Ninth Year 
Algebra test, 1934 General Science test, the first ninety 
items of the 1931 English Correctness test, (Ninth Grade), 
and the 1933 United States History test. Special tables 
were developed to facilitate statistical tests of the sig- 
nificance of the differences between proportions right 
“then” and “now.” 


Conclusions 





Within the limitations of this study, the following con- 
clusions appear warranted: 


1. The pupils enrolled in the schools studied during 1954 
were no lower in mental ability than the pupils en- 
rolled in the same schools in 1934 as measured by the 
ACE test. The actual increase found for ninth grade 
classes could, in part, be ascribed to test taking 
sophistication. 





. To the degree that the ACE test measures general ed- 
ucational development, the pupils of the 1954 schools 
were superior in terms of such development to 1934 
pupils. 


. The “then” and “now” groups were almost identical in 
General Science achievement. 


. In Ninth Year Algebra, English Correctness (Ninth 
Grade), and United States History, the “then” and 
“now” comparison based on total test scores revealed 
that a statistically significant decline in achievement 
had occurred. 


. In general, the item comparisons were consistent with 
the over-all “then” and “now” comparisons. 
268 pages. $3.35. Mic 55-1012 





A STUDY OF THE CONCEPT OF 
CONTINUITY FOR TEACHERS OF 
SECONDARY SCHOOL MATHEMATICS 


(Publication No. 13,993) 


Arthur Henry Steinbrenner, Ph.D. 
Columbia University, 1955 


This study is an analysis of historical development 
and existing practices in teaching of continuity and related 
concepts of irrational numbers and limits. It aims to 
clarify the meaning of these concepts for teachers of sec- 
ondary school mathematics, and to bring to light the way 
in which these concepts enter into secondary school 
mathematics. To these ends, chapter II provides the 
basis for an understanding of continuity from an historical 
point of view, chapter III from an elementary point of view 
as revealed by an analysis of a group of geometry and 
algebra textbooks, and chapter IV from a rigorous point 
of view. It is assumed that the topic of continuity consti- 
tutes valuable material for the teacher to know. 

The non-mathematical meanings of continuity differ 
from the mathematical meaning. To make the distinction 
clear at the outset, a brief discussion of such meanings is 
given in the introductory chapter, as interpreted by 
physicists and philosophers. This kind of continuity, in 
contrast to mathematical continuity, has the property of 
compactness only. 

The history chapter witnesses the struggle of mathe- 
maticians throughout the ages in achieving a precise 
meaning of continuity. The Pythagorean discovery of ir- 
rational magnitude begins the history. The acceptance of 
this kind of magnitude as a number and the conception of 
the totality of rational and irrational numbers as consti- 
tuting a continuum of numbers sets the problem. The 
resolution of this problem by Weierstrass, Dedekind, 
Cantor and others ends the history. 

To bring to light the way in which the concept of con- 
tinuity enters into the mathematics of secondary school, 
an analysis is made of certain elementary textbooks and 
books on the teaching of mathematics. In plane geometry 
the question of continuity arises in connection with those 
theorems involving the incommensurable case. Present 
day practice is either to postulate these theorems or to 
treat them informally. Thus the idea of a circle as the 
limit of sequences of polygon perimeters is made intui- 
tively plausible. In algebra textbooks, modern practice 
is to give a broader interpretation to the meaning of 
number and a more general definition of irrational num- 
ber as a point on a line bounded by rational points whose 
values form a sequence of approximations to the irration- 
al number in question is an example. 

In order that a teacher be able to judge the correctness 
of an elementary, intuitive presentation of material in- 
volving continuity, he must understand the rigorous de- 
finitions as given in higher mathematics. Such definitions 
are presented in the concluding chapter and discussed 
from an elementary point of view. Three definitions of 
irrational number are offered, the first of which--that of 
nested intervals--provides the logical basis for the intui- 
tive discussion of an irrational point on a line as described 
above. The other two definitions--those of Decekind and 
Canton--should be reserved for the college level. 

Continuity or discontinuity of a function is first treated 
formally (chapter IV), then discussed in terms of the kind 
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of graphing done on an elementary level. The idea of gaps 
and jumps is presented by means of graphs. 

Limit of a sequence is important to an understanding 
of continuity and arises in connection with some of the 
material in secondary mathematics. A rigorous definition 
is out-of-place in an elementary discussion, but an in- 
formal definition may be given. Such a definition is com- 
pared with a rigorous one. For a first presentation a 
geometric approach may serve best. 

Other concepts and examples, although unsuitable for 
presentation at the secondary level, are included in order 
to provide the teacher with a necessary background of 
understanding 173 pages. $2.16. Mic 55-1013 


AN ANALYSIS OF THE POINTS OF VIEW, 
PRACTICES, AND PROCEDURES RELATED TO 
THE PROGRAMS OF HELPING CHILDREN WITH 

THEIR READING PROBLEMS IN SELECTED 
ELEMENTARY SCHOOLS IN INDIANA 


(Publication No. 14,590) 


Kermit Rolland Todd, Ed.D. 
Indiana University, 1955 


Problem: To find out what twenty-four selected 
school systems in Indiana are doing to improve the read- 
ing of boys and girls who have fallen behind in their grade 
level in reading, sometimes as much as one or more 
years. Also, to discover what programs for the improve- 
ment of reading are being used in these systems and the 
points of view relative to these programs. 

Sources of Data: The sources of the data were the 
24 elementary supervisors of these school systems, 33 
special reading teachers in 10 of the systems having spe- 
cial teachers, and 144 classroom teachers in these same 
24 systems. 

Methods of Procedure: A preliminary card question- 
naire was sent to 168 superintendents of schools in Indi- 
ana in cities with three thousand or more population and 
to the 92 county superintendents to determine the extent 
to which various programs for the improvement of read- 

















ing were in existence. The 24 school systems having 
elementary supervisors (according to the 1950-51 Indiana 
School Directory) were selected for study. A question- 
naire containing 185 items relative to problems of read- 
ing improvements was completed to gather data from 
Supervisors, special reading teachers, and classroom 
teachers. This basic questionnaire was mailed to the 
elementary supervisors and special reading teachers 

and a modified form of this questionnaire was mailed to 
212 classroom teachers in these same systems. This 
was based on a 5 per cent random sample on a proportional 
basis and was drawn so that no school system would have 
less than two representatives. In addition, a guide sheet 
was developed as a basis for an oral interview with the 
elementary Supervisors of the 24 systems. 

Summary and Conclusions: (1) Three types of pro- 
grams for the improvement of reading were found in these 
24 systems as follows: (a) a program for the prevention 
of reading problems, (b) a program for the improvement 
of reading within the classroom by the regular teacher, 
and (c) a program for the improvement of reading in the 
special reading room by the remedial teacher and in the 
clinic by trained experts. (2) All of the school systems 
seem to be conscious of the reading problems of children 
and the constancy of the problem. (3) All of the school 
systems conducted a developmental reading program in 
the primary grades. (4) Ten of the 24 school systems 
reported 33 special reading teachers working in remedial 
rooms to improve reading. (5) A clinic for the improve- 
ment of reading for pupils having serious reading diffi- 
culties is provided by only one of the 24 systems. (6) Nine 
of the elementary supervisors felt that all reading prob- 
lems can be solved in the regular classroom, while 15 in- 
dicated that it was necessary to conduct a special reading 
program. (7) Only 41.6 per cent of the school systems 
studied have special reading teachers. Of the 24 super- 
visors, only six (or 25 per cent) consider the special 
reading room as a permanent part of their program for 
the improvement of reading. It would appear that the 
Special reading teachers as a means of improvement of 
the reading program are being tried by less than half of 
the school systems and that in most of these just a few 


schools and students participate in the program. 
382 pages. $4.78. Mic 55-1014 
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THE COMPRESSIBLE LAMINAR BOUNDARY LAYER 
ON ROTATING AXISYMMETRIC BODIES, 
WITH SOME STUDIES OF “SIMILAR” SOLUTIONS 


(Publication No. 14,456) 
Sheng To Chu, Ph.D. 
The Ohio State University, 1955 


Part I 





All three sections of Part I deal with the analytical 
study of the compressible laminar boundary layer on rotat- 
ing axisymmetric bodies in axial motion when the Prandtl 
number is one. 

In Section 1, a particular integral of the compressible 
boundary layer equations is obtained. This integral re- 
duces to Busemann’s integral when the body is not rotating. 
It applies, in general, when the surface temperature varies 
parabolically with the radius of the body. The case of an 
insulated rotating surface is also covered. 

In Section 2, the compressible boundary layer subject 
to a surface pressure gradient has been correlated with a 
fictitious incompressible boundary layer when the coeffi- 
cient of viscosity is proportional to the absolute tempera- 
ture. The skin friction and the surface rate of heat trans- 
fer are evaluated in terms of the fictitious incompressible 
quantities. 

The fictitious incompressible differential system of 
Section 2 is solved in Section 3 by series development. It 
is shown that all the unknown functions involved can be ex- 
pressed in terms of universal functions applicable to a 
wide class of problems concerning the compressible lami- 
nar boundary layer on rotating axisymmetric bodies. 


Part I 


Both sections of Part II deal with “similar” solutions 
of the compressible boundary layer equations when the 
Prandtl number is one and the coefficient of viscosity is 
proportional to the absolute temperature. 

In Section 4, a general condition on the local free- 
stream velocity distribution is established which permits 
the existence of “similar” solutions for the two-dimen- 
sional compressible boundary layer. The surface tempera- 
ture is required to be constant. The governing differential 
equations for the ‘similar” solutions are formulated. 

In Section 5, an investigation of “similar” solutions of 
the compressible boundary layer equations for rotating 
axisymmetric bodies is made. The analysis shows that 
the sufficient conditions for the existence of “similar” so- 
lutions are, in general, redundant. Only the special case 
of rotating circular cylinders admits “similar” solutions. 
The surface frictional and the heat transfer characteristics 
for a rotating circular cylinder have been determined. The 
longitudinal skin friction is found to be identical with the 
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result for the flat-plate problem. It is not affected by the 
circumferential velocity component irrespective of the rel- 
ative magnitude of the circumferential motion to the longi- 
tudinal motion. On the other hand, the longitudinal motion 
does affect the circumferential skin friction. 

112 pages. $1.40. Mic 55-1015 
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HEAT TRANSFER TO FLUIDIZED BEDS 
(Publication No. 14,636) 


Isidoro Caldas, Jr., Ph.D. 
University of Cincinnati, 1955 


The transfer of heat from a vertical tube wall to water 
in the presence of a fluidized bed of solids was investigated 
experimentally in a 2"-diameter by 24"-high copper tube. 

The fluidized mixture consisted of spherical glass 
beads of various sizes, ranging from 0.0019 to 0.027 inch 
in diameter, suspended in an upward flowing stream of 
water entering at average superficial velocities of 0.012 
to 0.285 feet per second. 

Heat transfer coefficients as high as 518 B.t.u. /(hr) 

(sq. ft.) (deg. F) were observed, compared with a maximum 
value of 192 B.t.u. /(hr)(sq. ft.)(deg.F) obtained in the ab- 
sence of fluidized particles. 

Based on the heat transfer data obtained, two general 
types of fluidization conditions are indicated, with maxi- 
mum value of the heat transfer coefficient being obtained 
at the transition range. This maximum value of the coeffi- 
cient was found to occur within a very narrow range of 
Reynolds number, and varied with the particle size accord- 
ing to the equation: 


hmax = 15.4 (D,)~ (1) 


= wall to bed heat transfer coefficient, 
in B.t.u. /(hr)(sq. ft.)(deg.F), and 
D> = average particle diameter, in inches. 


h 


max 


For low values of Reynolds number, in the range of 
lean fluidization, the heat transfer coefficient was found 
to depend on the flow rate and the thermal properties of 


the fluidizing liquid according to the equation: 
k 


h = 0.0557 G (2) 
where k is the thermal conductivity and & is the 


viscosity of the fluidizing liquid at the average 
temperature of the bed, and G is the liquid mass 
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velocity calculated on the total cross-sectional 
area of the empty pipe. 


For higher values of the Reynolds number, the heat 
transfer coefficient was found to depend on additional fac- 
tors, such as the particle size and the void fraction in the 
fluidized bed, according to the equation: 


(h/eG)(cu/k)/* = 1.4 (u/D,GE)(D,/D,)"™ (3) 
where: 


specific heat capacity of the fluidizing liquid, 
void fraction in the fluidized bed, 

inside diameter of tube, 

average particle diameter. 


pene 
new Ww ou 


Equations (2) and (3), developed from the application of 
dimensional analysis, were found to represent the data with 


a maximum deviation of + 20%. 
143 pages. $1.79. Mic 55-1016 


MOLECULAR DIFFUSION AND 
INTERPHASE TRANSFER IN THE SOLID 
COPPER-MOLTEN LEAD SYSTEM 


(Publication No. 13,782) 


John Wayne Gorman, Ph.D. 
University of Minnesota, 1955 


Adviser: George W. Preckshot 


SUMMARY 





The proper selection of molten metal systems for the 
study of the diffusion process eliminates complicating fac- 
tors such as molecular structure, dissociation, polariza- 
tion, and compound formation. Further, some low melting 
metals remain in the liquid state over a wide temperature 
range, making possible a detailed study of the effect of 
temperature on the diffusion coefficient. The solid copper- 
liquid lead system was chosen for study because of its 
simple phase diagram, the availability of viscosity data 
for molten lead and the low solubility of copper in lead 
below 953°C. 

Since the diffusion process was initiated by bringing a 
piece of solid copper into contact with a column of molten 
lead, it was also a process of interphase transfer. Thus, 
the assumption of a saturation concentration at the inter- 
face could be investigated. 

Equipment was constructed with which diffusion experi- 
ments could be conducted at temperatures up to 900°C. 
under controlled atmospheres. The diffusion cell proper 
was constructed of graphite. It was so designed that the 
saturation composition of copper in lead could be deter- 
mined simultaneously with a diffusion run. The apparatus 
was heated electrically and the instrumentation allowed 
temperature control to + 0.1°C. 

The diffusivity of copper in lead was studied at 478, 
550, 600, 650, 700 and 750°C. The lower limit was imposed 
because of difficulties in the chemical analysis of the ex- 
tremely dilute solutions. This was due to the small solu- 
bility of copper in lead at the lower temperatures. The 
upper limit was fixed because of the occurrence of a 





maximum in the density concentration relation of the solu- 
tion near 760°C. 

The temperature dependence of the diffusivity of copper 
in lead was expressible within experimental error by 


2963 


“RT 


D = 2.695 x 10% e cm. */sec. 


The average experimental error in D was 0.86% as deter- 
mined from 7 runs at 650°C. 

It was found that the resistance to mass transfer at the 
interface was negligible as far as the experimental results 
were concerned. However, due to experimental errors a 
certain amount of resistance could be masked. Mathemati- 
cally it was possible to show that the ratio of this masked 
mass transfer coefficient to the diffusivity had a minimum 
value of 400:1. The grain size of the copper did not affect 
this situation. 

Effective radii of diffusion were calculated using the 
Stokes-Einstein equation. These calculations indicated 
that the radius was a function of temperature expressible 
by the equation 


632 
RT 
r=6.64x10°*Te_ cm. 

From this it was possible to show that the copper was dif- 
fusing through lead as the divalent ion. The same phenom- 
enon was observed when the Stokes-Einstein relation was 
applied to data taken from the literature concerning the 
diffusion of certain metals through mercury at room tem- 
perature. In all cases the effective radius of diffusion 
computed from the Stokes-Einstein relation was compared 
to atomic and ionic radius measurements given in the lit- 
erature for various elements. 

The variation of the effective radius of diffusion in the 
copper-lead system calculated from the Stokes-Einstein 
equation is much greater than could be accounted for by 
simple thermal expansion. Further data on other liquid 
metal systems will undoubtedly shed more light on this 
problem. 

Eyring’s equation and Scheibel’s correlation for pre- 
dicting diffusivities were not satisfactory for the copper- 
lead system. The correlations of Olson and Walton, 
Othmer and Arnold were not applicable because of re- 
stricted temperature range or lack of other physical data. 

166 pages. $2.08. Mic 55-1017 


LIQUID PHASE ADSORPTION STUDIES 
FOR THE SYSTEM 
BENZENE - N HEPTANE - SILICA GEL 


(Publication No. 13,089) 


David Solomon Hacker, Ph.D. 
Northwestern University, 1955 


Liquid phase adsorption is rapidly becoming an accepted 
unit operation. As such it has been considered primarily 
from the standpoint of an equilibrium stagewise operation. 
However, ordinary fixed bed adsorption is not truly a 
stagewise operation, since the bed is exhausted in a finite 
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time and the operation is cyclic. Therefore, a more pre- 
cise representation of the problem would be analogous to 
a cyclic reactor. 

To investigate this problem more thoroughly, a fixed 
bed of silica gel adsorbing benzene from solution of normal 
heptane was studied. The equilibrium conditions were 
completely evaluated for the system as a function of tem- 
perature. The isotherms of apparent adsorption as defined 
by Cassidy (1) were established for various types and 
sizes of adsorbents at temperatures of 15°C., 25°C., 36°C. 
and 50 C. The resultant isotherms were of Type I in which 
the solute was adsorbed preferentially over the entire 
range of concentration. The isotherms could be fitted by 
a general Freundlich equation 


where Ho = superficial velocity cm/sec 


d., = particle diameter cm 
D, = "effective diffusivity cm*/sec 


a,B = 


Experimental verification of the equation was established 
by studying the effluent concentration time profiles of solu- 
tions of benzene-normal heptane passed through packed 
beds of glass beads initially saturated with heptane. The 
effect of particle diameter, superficial velocity, inlet con- 
centration and bed depth on breakthrough profile were ob- 
served to satisfy the solutions for a semi-infinite packed 
column in which a step function was composed at zero 
time. 


constants of the particle only 


@’c @c Oc 
Doe "se "at 


z<Q0 
z>0 


C= GC 


C=0O t= 0 


An empirical expression correlating the data was given 
by the following equation 


Di /y A," ‘Sldp “= ap*/4 (5) 


which satisfied the stipulations of the expression developed | 


from the random walk theory. 

From the above results it was determined that the con- 
tribution of axial diffusion to the adsorbent bed perform- 
ance was small and the differential equation could be re- 
duced to the following equation 


Oc , Oc_ 1 ON 
"Os * Bt" te Ot (6) 


of the form suggested by Bartell (2) 


No 4X 


— k, (1-x)x kex(1-x)P (1) 





It was shown that the adsorption of both components oc- 
curred without mutual interference, since the necessary 
requirements of constant heat of adsorption and apparent 
adsorption of the solute over the whole range of concen- 
tration were satisfied. 

The kinetics of large particle beds were examined to 





determine the rate limiting mechanism. The general par- 
tial differential equation describing the physical problem 
of a uniformly distributed flow may be given by the follow- 
ing 


0*c Oc 


6c, 1 ON. 
92° at 


fe Ot (2) 





ae 
in which the effects of axial diffusion, convective flow and 
adsorption are present. Analytical attempts to solve equa- 
tion (3) have been successful only for cases of linear kinet- 
ics or linear equilibrium (3). For more complex mechan- 
isms satisfactory solutions must be obtained by numerical 
methods. In order to simplify the problem, it was decided 
to investigate the problem of axial diffusion in the absence 
of reaction and from these results consider its contribution 
to the overall bed performance. 

Starting with the theory of “random flight” (4) an expres- 
sion for the effective axial diffusion coefficient was derived, 
D,,, in the form 





D ; 
foa,7 08/4 (3) 


The shape of the effluent curves in the presence of ad- 
sorption was best fitted by assuming a solid diffusional 
mechanism for the rate expression. To check the hypoth- 
eses of solid side diffusion, the diffusion coefficient for 
individual experiments were compared with theoretical 
values determined from the solution to Equation 6. It was 
apparent that within experimental limits these values were 
equal and indicated that the liquid phase diffusion coeffi- 
cient could be used for diffusion of solution into a porous 
solid. These conclusions were in agreement with the find- 
ing of Edeskuty and Amundson (5). Table I below shows 
a comparison of experimental and calculated diffusivities 
for this system and benzene diffusion in solution of heptane. 


TABLE I 


Dexp. Dealc. 


-5 2 -5 2 
2.420 x 10-5cm /sec 1.710 x 10-5 cm /sec 
2.437 x 10-5 2.300 x 10- 5 
2.545 x 10 1.740 x 10 
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CORRELATION OF THE VAPOR LIQUID 
EQUILIBRIUM CONSTANTS OF HYDROCARBONS 
(VOLUMES I AND II) 


(Publication No. 12,587) 


Donald Frederick Hinshaw, Ph.D. 
University of Michigan, 1955 


The numerical value of the vapor liquid equilibrium 
constant, defined as the ratio of the mol fraction of a com- 
ponent in the vapor to the mol fraction of the same compo- 
nent in the liquid, is dependent upon the component, the 
temperature and pressure of equilibrium and phase com- 
position. Phase composition may be expressed approxi- 
mately in terms of a correlating pressure. For binary 
mixtures this method is rigorous and correlating pressure 
is the critical pressure at the equilibrium temperature. 
The equilibrium constants of complex paraffin systems 
may be estimated by empirical relationships involving 
phase composition and equilibrium pressure. To use 
these relationships, the values of the equilibrium constants 
of each component must be expressed in charts or tables 
as a function of temperature, pressure and correlating 
pressure. 

In the method of obtaining correlating pressure previ- 
ously proposed, the computed correlating pressure of par- 
affin binary systems deviated from the known critical 
pressure. This inconsistency in calculated correlating 
pressures caused discontinuities and other discrepancies 
in the charts of the values of the equilibrium constants 
when plotted as a function of temperature, pressure, cor- 
relating pressure and normal boiling point of the pure 
component. 

The relationships reported in this investigation are 
based on the data from methane paraffin binary systems 
and eliminate the inconsistencies in the estimation of cor- 
relating pressure. These relationships cover a range in 
correlating pressure from 400 to 16,000 pounds per 
square inch and a range of temperature from -175°F to 
700°F for paraffin hydrocarbons ranging from methane to 
a 750°F boiling point component at pressures from atmos- 
pheric to the correlating pressure. 

A method of estimating the correlating pressure of 
methane binary systems has been devised. The correlat- 
ing pressures of the methane binary systems are repre- 
sented by an equation depending on a function of the mol 
and weight fraction of methane in the vapor, the difference 
in the critical temperatures of the components and the dif- 
ferences of the carbon atom of the two components making 
up the binary system. 

Equilibrium constants estimated over the above range 
in temperature, pressure and component have an average 
absolute deviation of 8.24 percent for all components up to 
and including the 750°F boiling point component in all types 
of paraffin hydrocarbon systems including complex mix- 
tures which contain naphthenic and aromatic components. 
Methane K values in methane paraffin binary systems 
have an average absolute deviation of 2.98 percent and 
both components in the methane paraffin binary system up 
to and including decane have an average absolute deviation 
of 3.28 percent. 358 pages. $4.48. Mic 55-1019 





CHEMICAL PROCESSING AT 
HIGH TEMPERATURE AND HIGH PRESSURE 


(Publication No. 12,608) 


Paul Allan Lobo, Ph.D. 
University of Michigan, 1955 


A high pressure, high temperature pilot plant, suitable 
for the study of chemical reactions at 25,000 psi and 900°F 
and at 10,000 psi and 1200°F, was designed and constructed. 
The unit was adapted for both liquid and gas feeds or mix- 
tures of the two. A series of tests, with water and nitrogen, 
were carried out at the design conditions to determine the 
operability of the equipment at high pressure and high 
temperature. 

The stainless steel reactor was fitted with a l-inch ID 
brass liner and the hydrogenation of carbon monoxide on 
1/8-inch steel balls studied in the pilot plant. The reaction 
was investigated at 1050°-1100°F and at pressures from 30 
to 1040 atmospheres. The carbon dioxide-hydrogen reac- 
tion was investigated at pressures from 30 to 133 atmos- 
pheres at the same temperature. A 30% concentration of 
carbon monoxide or carbon dioxide in the feed gas was 
used in the majority of the runs; the feed rates investi- 
gated were from 3.2 to 10.8 SCFH. 

Mass and infrared spectrophotometers and Orsat equip- 
ment were used for analyses. 

The conditions of flow of synthesis gas over the catalyst 
during the heatup period had a marked effect on the cata- 
lyst activity obtained at 1050°F. Air oxidation was found 
to increase the catalyst activity when it was low. The iron 
oxide formed on the catalyst during oxidation was as active 
a catalyst as the unoxidized steel balls. 

An increase in reactor pressure increased the amount 
of carbon oxide hydrogenated to hydrocarbons with both 
the carbon monoxide-hydrogen and carbon dioxide-hydro- 
gen feeds. No hydrocarbons heavier than propane were 
obtained. An 815 BTU/SCF product gas was produced 
with a carbon monoxide-hydrogen feed at 1040 atmospheres. 

The addition of carbon dioxide to a carbon monoxide- 
hydrogen feed, although reducing the rate of production of 
both methane and carbon dioxide, increased the ratio of 
methane to carbon dioxide produced over that observed 
without the addition of carbon dioxide. This effect was 
noted over the pressure range studied of 30 to 250 atmos- 
pheres. 113 pages. $1.41. Mic 55-1020 


HEAT TRANSFER TO GRANULAR BEDS 
FROM VIBRATING PLATES 


(Publication No. 14,499) 


David George Stephan, Ph.D. 
The Ohio State University, 1955 


Because high rates of heat flow to granular solids, 
especially in vacuum, are very difficult to achieve, it is of 
interest to determine whether such heat transfer may be 
enhanced by vibration of the heat transfer surface. Specifi- 
cally this investigation studied the effects of the amplitude 
and/or frequency of vibration and the depth of the granular 
bed on the heat transfer coefficient between plate and bed. 
Two bed depths (1-1/2 and 3 in.) were used, while 
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amplitudes were 0 to 0.04 in. and frequencies were 0 to 
3210 c.p.m. 

The heat transfer coefficient between a hot plate anda 
granular bed may be conveniently measured when the bed 
consists of a material which will sublime under operating 
conditions. With no inert gas present, heat flow to the bed 
will control this process. Naphthalene (6-8 mesh particles) 
was chosen as the test material, and heat transfer coeffi- 
cients were calculated from the bulk flow of naphthalene 
from a vaporizer chamber containing a vibrating hot plate 
to a separate condenser chamber. 

The results of a factorial experiment design indicated 
that the heat transfer coefficient between the hot plate and 
the bed was not significantly affected by bed depth in the 
range studied, but that it was strongly dependent on some 
interaction between amplitude and frequency. Coefficients 
were about 15 B.t.u. At’hr. F for stagnant beds, increased 
to above 30 with vibration, and fell off to about 6 at the 
maximum amplitude and frequency used. The data were 
found to correlate with the maximum velocity of the heat 
transfer surface, and changes in the coefficient with vibra- 
tion could be explained by relating them to the forces acting 
in and on the granular bed. 

201 pages. $2.51. Mic 55-1021 





DEVELOPMENT AND PROPERTIES OF 
A CERAMIC-FIBER BASE CERMET 


(Publication No. 14,504) 


Louis Jacob Trostel, Jr., Ph.D. 
The Ohio State University, 1955 


The problem described in this work is that of the devel- 
opment and testing of a cermet with a fibrous ceramic 
phase. It was thought that incorporating a refractory fiber 
in a metal matrix might produce a cermet with improved 
properties in much the same way that plastics were im- 
proved by reinforcement with glass fiber. 

Early attempts to form a specimen from finely ground 
302B stainless steel and the metakaolin fiber in its “as re- 
ceived” loose bat form revealed that the fiber had to be 
better dispersed for the metal powder to be evenly distrib- 
uted throughout the composition. Crushing the fibers by 
pressing in a steel die resulted in shortened fibers which 
could be evenly dispersed to produce a homogeneous mix- 
ture with the metal powder. 

Pressing the metal powder-ceramic fiber mixture re- 
sulted in specimens which cracked perpendicular to the 
direction of application of pressure. A method of vibra- 
tionally forming the mixture proved successful. 

Sintering the 302B stainless steel-metakaolin fiber 
specimens to 2400’ F. in helium proved unsuccessful. The 
fiber globulated in every case at the temperature at which 
a dense body could be achieved. Small amounts of a num- 
ber of materials such as boron or silicon were added to 
the composition in an attempt to lower the sintering tem- 
perature of the metal phase. The refractoriness of the 
fiber was also lowered in each case. 

A method of forming by hot pressing was tried with 
success. Specimens of 75 per cent by volume 302B stain- 
less steel and 25 per cent metakaolin fiber were pressed 
in graphite dies at temperatures of from 1900°F. to 2200°F. 
and pressures of from 2000 to 3000 psi. Dense specimens 





having very low porosity were obtained by pressing at 
2200°F. and 2000 psi. 

The strength of hot pressed specimens of this compo- 
sition as indicated by modulus of rupture was superior to 
straight stainless steel above 1500°F. Oxidation tests at 
2000°F. showed great superiority in the oxidation resist- 
ance of the cermet as compared with straight stainless 
steel. Room temperature impact strength of this cermet 
was low but in the range of other currently available 
cermets. Tensile strengths of 5000 psi were found at 
1800°F. Tensile stress-to-rupture tests showed a rather 
low stress-sustaining capacity at 1800’ F. 

A successful and quite generally useful method of at- 
taching inconel ends to the cermet specimens with a 
nickel-chromium boride alloy was developed for the tensile 
testing. 

In summary, it can be said that hot pressing presents 
a successful method of producing a ceramic-fiber base 
cermet. Such a cermet composed of 302B stainless steel 
and metakaolin fiber had tensile and cross-bending 
strengths superior to straight stainless steel at elevated 
temperatures, highly superior oxidation resistance at 
2000°F., and impact strength of the order of other cur- 
rently available cermets. 106 pages. $1.33. Mic 55-1022 


THE TRANSIENT BEHAVIOR OF A TWO-PHASE 
NATURAL CONVECTION LOOP 


(Publication No. 13,796) 


Eugene Harley Wissler, Ph.D. 
University of Minnesota, 1955 


Adviser: H. S. Isbin 


A natural convection loop consists of a heater at one 
level, a cooler at a higher level and connecting pipe to 
form a closed loop. The use of natural convection loops 
for the emergency cooling of atomic reactors has caused 
considerable interest in the design of such systems. 

Specification of the heater and cooler characteristic 
values determines a characteristic flow rate and tempera- 
ture distribution. When the temperature is restricted to 
values lower than the boiling point, a steady equilibrium 
flow is observed; but when the temperature is not so re- 
stricted, a periodic oscillation of the flow rate and tem- 
perature may be observed even though the heat input and 
the cooling water properties are held constant. Attention 
was concentrated on these oscillatory modes of operation. 

The objectives of the study were to measure the char- 
acteristic properties of the various modes of operation 
and to define a mathematical model which was based on 
the fundamental principles of fluid dynamics. Then with 
the help of the model, the experimental observations were 
interpreted and some general conclusions were drawn. 

The equation of motion, the continuity equation and the 
energy equation were written for an ideal, transient two- 
phase flow system. Certain functions could not be defined 
theoretically and these were defined empirically using 
steady state data. The equations would have to be solved 
on a high speed digital computer if a good approximation 
to the true behavior of the loop were desired. 

A simple, open-ended, natural convection model was 
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studied for instability. This analysis indicated that an un- 
stable system has three properties. 1) The driving force 
must be generated in the vertical riser and not in the 
heater. 2) The product of the coefficient of expansion of 
the fluid and the height of the vertical riser must exceed a 
certain value which is determined by the frictional resist- 
ance of the system. 3) The period of an open-ended system 
is approximately equal to the time that is required for a 
slug of fluid to travel through the heater and the vertical 
riser. 

A similar model for the loop was studied on an analogue 
computer. The solution which was obtained agreed reason- 
ably well with the experimental data and a better solution 
could be obtained by using a larger computer. 

A constant volume system, one with no surge tank, was 
studied briefly. It was found that the flow rate could be 
adjusted by adjusting the mass of the fluid in the system 
and that the flow rate is practically independent of the heat 
input to the system. Therefore, it is possible to obtain a 
high transfer coefficient in the heater and cooler and still 
have a stable system by using a constant volume two-phase 
system. 154 pages. $1.93. Mic 55-1023 
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PREDICTION OF GROUND WATER CONDITIONS 
BY AIRPHOTO INTERPRETATION 


(Publication No. 13,931) 


Robert Hsi Lin Howe, Ph.D. 
Purdue University, 1955 


Major Professors: D. E. Bloodgood and R. E. Frost 


The objective of this thesis has been to develop a 
method by which airphotos can be used to predict the loca- 
tion of sub-surface formations that may be expected to 
yield water when tapped properly. The development of a 
suitable method of using airphotos for ground water studies 
considers principles of such sciences as geology, physiog- 
raphy, climatology, and hydrology. Considerable progress 
has been made in the use of airphotos for the preparation 
of soils maps and drainage maps. In many instances, the 
surface configuration and other surface features reflect 
sub-surface conditions of which the water bearing potenti- 
ality is an example. Therefore, it seemed feasible that a 
method for the prediction of ground water conditions might 
be based upon the information obtained through airphoto 
studies. 

In the development of a procedure to use airphotos for 
ground water studies it was found that information from 
all sources should be studied and correlated. For exam- 
ple, literature on geology and physiography may provide a 
basic concept of the structure, lithology, and surface con- 
figuration of an area. Study of climatology provides addi- 
tional environmental information particularly related to 
the potential for water in an area. Also, study of hydrol- 
ogy gives information covering the movement of ground 
water. 

The airphoto records the results of certain natural 





processes or environmental stresses in an area. These 
results are to be found in the surface configuration, the 
drainage type and characteristics, the natural cover on 

the ground, and the land use of the area. Through detailed 
study of these readily visible items it is possible to obtain 
considerable information about sub-surface conditions and 
thus to predict the ground water potential if all environmen- 
tal stresses are known. 

The major portion of the developmental work for this 
thesis was done in the State of Indiana. Following the re- 
view of pertinent technical literature, airphotos were used 
to construct surface drainage and soils maps of several 
counties. In the absence of field data previous well log 
data were obtained and correlated with information con- 
cerning drainage and surface configuration. 

The author was permitted the use of some field data 
obtained by the Layne-Northern Company in connection 
with drilling projects in Michigan and Indiana as further 
tests of the techniques being developed. This was made 
possible through the efforts of Professors Bloodgood and 
Wilke who were communicating with this company on 
ground water problems. 

Under the direction of Professors Bloodgood, Frost 
and Wilke, the procedure for use of airphotos and other 
information was finally developed, and it incorporates the 
following steps: 

1. Literature review to determine environmental 
stresses of the area under study. 

2. Detailed study from airphotos of the surface drain- 
age conditions and interpretation of the relation between 
surface drainage conditions and the ground materials in 
connection with ground water potentiality. 

3. Detailed study from airphotos of the surface mate- 
rials and interpretation of the importance of surface ma- 
terials on the water bearing potential and capacity of the 
sub-surface formations. 

4. Detailed study from airphotos of the land form, land 
use, and other surface features and interpretation of the 
importance of the information thus obtained to the deter- 
mination of the presence or absence of water bearing ma- 
terials or formations under the ground surface. 

When the study of an area was made according to the 
outlined procedure, it was necessary to correlate all of 
the information obtained from airphotos in order to verify 
the accuracy of prediction. Then the correlated data were 
shown on a map to illustrate the water bearing formations 
which may have different water supply potentialities. It is 
hoped that by this procedure ground water maps can be 
prepared for all areas in the State of Indiana, and when 
perfected, for any part of the country. 

257 pages. $3.21. Mic 55-1024 


THE STRESS-DEFORMATION CHARACTERISTICS 
OF SOME MILD STEELS SUBJECTED TO 
VARIOUS RAPID UNIAXIAL STRESSINGS 


(Publication No. 13,523) 
James Milton Massard, Ph.D. 
University of Dlinois, 1955 


In the investigation described in this dissertation small 
specimens of a rimmed steel and a semi-killed steel were 
tested at room temperature under nominally uniaxial states 
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of stress, mainly tension, which were applied in times 
ranging from 0.005 sec. to about 100 sec. and held at con- 
stant levels after application until yielding had occurred. 

The testing machine used, which was a differential 
pressure piston device using compressed gas as the energy 
source, was designed not only for this investigation but for 
general use as a pulse loading unit capable of applying ten- 
sile or compressive loads to small structural elements 
with independently controllable time of application (0.005 
sec. minimum), load magnitude (2000 to 20,000 lb.), load 
duration (0.01 sec. minimum), and time of load release 
(0.005 sec. minimum). 

- In the experimental investigation oscillograms of the 
nominal specimen resisting stress, surface strain, and 
average elongation over the gage length of the specimen 
were obtained. From these records the relations between 
stress, strain and time were determined for the various 
specimens. 

The results indicate that when subjected to “rapid load- 
ing to a constant stress level” the mild steels tested began 
to deform almost immediately, but that the straining was 
limited in extent until sufficient time had passed and/or 
sufficient “micro-straining” had occurred to result ina 
condition of general yielding. 

For the rapid loadings used in this investigation (times 
of load application ranging from 0.005 to 0.5 sec.) it was 
found that the initial “yield condition” could be expressed 
in terms of the interval between the time at which the load- 
ing passed a critical level and that at which general yield- 
ing began, and the stress at the time of general yielding. 

It is not believed that such a yield condition, which virtu- 
ally neglects stress history, would hold for all types of 
loading, particularly those that are multi-valued with 
respect to stress. 


General yielding, once begun, continued at a rate which 
was in definite relationship to the stress level until the 
total strain was nearly that at which strain hardening 
began in companion specimens tested under slowly applied 
loadings. Then the rate of yielding gradually decreased 
until straining virtually ceased at a total deformation 
which agreed well with that obtained under slow loading to 


the same stress level. 194 pages. $2.43. Mic 55-1025 


ENGINEERING, ELECTRICAL 


BREAKDOWN OF GASES IN MICROWAVE FIELDS 
ON THE MILLIMICROSECOND TIME SCALE 


(Publication No. 13,465) 


William Henry Christoffers, Ph.D. 
University of Tlinois, 1955 


The various associated gas discharge phenomena which 
influence the breakdown of gases in microwave fields have 
been investigated experimentally. Breakdown of a gas, 
under the action of an adequately high intensity microwave 
field, may be defined as the transition of the electron den- 
sity in the gas from some relatively low initial value toa 
density (generally several of orders of magnitude greater) 
at which a steady state condition comes into existence 





between the rate of production and rate of loss of electrons. 

The experiments were performed in high level micro- 
wave fields many times greater than the threshold field. 
Helium gas was used, and the pressures were in the region 
where breakdown occurs in the shortest possible time in- 
terval. For our experiments these time intervals were 
on the 10” sec. time scale. This problem, aside from its 
fundamental aspects, is of interest from the viewpoint of 
engineering applications, particularly in radar duplexers. 
The switching element in a radar duplexer is a gas-filled 
resonant structure known as a TR (transmit-receive) tube, 
and the switching process in this tube results from break- 
down of the gas by a high power microwave signal. 

The glass vessel containing the helium gas was located 
in an X-band (3 cm wavelength) waveguide and the break- 
down field was a pulsed (traveling wave) microwave field 
which was generated by a magnetron at 9375 mc/sec. A 
known initial density was established in the gas tube at the 
time the microwave pulse was applied. The power trans- 
mitted through the gas and the reflected power were re- 
corded as a function of time. This was done by an instru- 
ment known as the microoscillograph, which is capable of 
recording extremely fast transcients (~107*° sec.). Analy- 
sis of these microoscillograms allows one to determine 
such parameters as electron density and ionization fre- 
quency, and to estimate the amount of ionization by sec- 
ondary processes. . 

Experiments were performed in helium gas at pres- 
sures ranging from 3 to 53 mm of Hg and at power levels 
of 600 to 1600 watts (which correspond to rms fields of 
535 to 880 V/cm in the center of the waveguide). Two dif- 
ferent geometries were used. The effect upon breakdown 
of an electronegative impurity (water vapor) added to the 
helium gas was also investigated. 

123 pages. $1.54. Mic 55-1026 


RESONANCE PHENOMENA AT 
MICROWAVE FREQUENCIES IN GYROMAGNETIC 
GASEOUS DISCHARGE PLASMAS 


(Publication No. 13,480) 


Meyer Gilden, Ph.D. 
University of Illinois, 1955 


The object of this work was to investigate resonance 
phenomena at microwave frequencies in gyromagnetic gas- 
eous discharge plasmas. In particular, decaying rare-gas 
discharge plasmas in the presence of a magnetic field 
were studied at microwave frequencies of about 10,000 
megacycles per second. Emphasis was placed upon the 
intrinsic properties of the medium which are associated 
with the cyclotron resonance of free electrons. 

The gyromagnetic plasma, in the form of a waveguide 
post, was studied under conditions whereby the magnetic 
field was varied repetitively and the incident microwave 
power was unmodulated. A microwave circuit which was 
developed was particularly well suited for measuring time- 
varying electrical properties of this medium resulting 
from the time-varying magnetic field. Experimental con- 
ditions were such that the magnitude of the complex elec- 
trical susceptibility was generally much less than unity 
and the mean electron collision frequency considerably 
less than the signal frequency. 
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The results indicated that the principal resonance was 
associated with the cyclotron resonance of the free elec- 
trons and that its occurrence with respect to magnetic 
field was not significantly different from that given by the 
condition f = eB/2mm. The widths of the resonances gave 
values for the room temperature electron ‘collision proba- 
bilities” of helium, neon, and argon atoms which were in 
agreement with other published values. The greatly en- 
hanced heating of the electron gas during the resonance as 
a result of the electron collision process was found to 
agree with theoretical calculations. Finally, under condi- 
tions where the electrical susceptibility of the medium was 
relatively large, two distinct “extra” resonance-like effects 
were found. One of these effects appeared to be due to the 
sudden onset of an extremely rapid electron removal proc- 
ess at some critical condition involving the microwave 
power level and value of the magnetic field. The other 
effect appeared to be due to either the electrical property 
of the gyromagnetic medium or the waveguide post. 

This investigation indicates that the cyclotron reso- 
nance as well as the experimental technique used are well 
suited for studying the electron collision processes in 
gases. The study also indicates that the phenomenon should 
be useful for microwave applications. 

125 pages. $1.56. Mic 55-1027 


MAGNETIC CHARACTERISTICS OF 
ROUND WOUND CORES 


(Publication No. 14,974) 


Thomas Daniel Gordy, Ph.D. 
Rensselaer Polytechnic Institute, 1955 


A round, spirally wound core of transformer grade 
steel is considered with a uniformly wound exciting wind- 
ing. Variation of permeability with flux density, hysteresis 
loss, resistivity of the core steel, resistance of steel insu- 
lation coating, and dimensions of the core are known or 
may be determined prior to study of the flux density dis- 
tribution in the core and its loss and exciting current 
characteristics. 

The flux density at any point in the core is resolved 
into radial and tangential components. Variable permea- 
bility is introduced by expressing permeability as a set of 
linear functions of flux density in a log-log plane. Then 
each of the flux density components is expressed as a 
function of total core flux, core dimensions, and slopes of 
the permeability-flux density lines in the log-log plane. 

An expression for the magnetic mean radius is obtained 
which is a function of the core radii and slopes of permea- 
bility-flux density lines in the log-log plane. 

Total loss in the core is resolved in hysteresis loss, 
eddy-current loss in the steel due to tangential flux, eddy- 
current loss in the steel due to normal flow, and eddy-cur- 
rent loss between turns of core steel due to tangential 
flux. All of the eddy-current losses include non-linearity 
of permeability, and hysteresis loss calculations employ a 
complex permeability concept. This concept allows per- 
meability to be expressed in terms of real and imaginary 
components which, when cyclic time variation is imposed, 
generate an equivalent B-H loop. This loop is expressed 
mathematically and may have its area, hence hysteresis 
loss, calculated at any flux density. 





Magnetomotive force and exciting current required by 
the core are determined in components as was total excit- 
ing loss. Quadrature components of magnetomotive force 
that are determined are those due to tangential flux in the 
core steel, normal flux in the core steel, and normal flux 
in the space between core turns. In-phase component of 
current supplying losses is combined vectorially with the 
quadrature components to yield total exciting current. 

Two round wound cores of transformer grade steel 
were made and tested to check analytical results. Magnetic 
properties of the two cores were made different by having 
different heat treatments applied to the two cores. The 
cores were tested for core loss and exciting current at 60 
cycles for flux densities between 50 and 100 kl per sq. in. 
flux density, and deviations between analytical results and 
test results were 4% on core loss and 5% on exciting cur- 
rent. Application of the analysis to single-phase trans- 
formers using round wound cores, rectangular windowed 
wound cores, and rectangular-windowed pre-cut-preformed 
cores is demonstrated. Application of the study to two 
types of three-phase cores is discussed. 

Evaluation of several integrals requires numerical in- 
tegration. Use of the electronic digital computer to per- 
form these integrations is explained and demonstrated. 
Tables of values of the required integrals are given for 
ranges of parameters and variables normally encountered 
in applying the analysis. 

It is concluded that magnetic characteristics of round 
wound cores may be determined by analytical methods with 
an accuracy that is acceptable in engineering design. All 
core loss components considered in the study must be 
evaluated for accurate core loss prediction, but components 
of exciting current required by normal flux are negligible 
relative to the other components. Non-linear effects and 


hysteresis effects must be considered, and methods dis- 
closed in the study adequately account for these effects. 
240 pages. $3.00. Mic 55-1028 


THE ASYMMETRICALLY EXCITED 
SPHERICAL ANTENNA 


(Publication No. 13,488) 


Robert Clinton Hansen, Ph.D. 
University of Illinois, 1955 


A spherical dipole antenna excited so that the resultant 
pattern is not rotationally symmetric is considered. Inside 
the sphere is a parallel plate or radial transmission line 
terminating at the gap. The gap is assumed to be narrow. 
The external and internal electric fields are written in 
terms of an assumed distribution of tangential electric 
field across the gap with the aid of the Lorentz Reciprocity 
Theorem, as a summation of vector normal mode functions 
derived from Hertzian vectors. The assumed gap field has 
only a §@ component and is constant with respect to z. Next 
the external and internal expressions for tangential mag- 
netic field are equated at the gap surface, resulting ina 
set of slowly convergent series that are a function of the 
antenna radius. To facilitate computation, these series 
were manipulated into the sum of two new series the first 
of which depends on the radius and is quickly convergent, 
and the second which is again slowly convergent but does 
not involve the radius. The latter series were evaluated 
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on the University of Illinois digital computer, the ILLIAC. 
It is possible to deduce the 9 variation of gap electric field 
from the assumed 9 distribution and the functions just 
calculated, for a given feed configuration. 

By eccentrically locating a feed wire across the radial 
line a wide variety of patterns may be produced. Mode 
voltages for this type of feed were found by expanding the 
primary field by the Bessel Function Addition Theorem 
into a set of cylindrical modes about the axis of the sphere, 
and solving the resultant equations. Some patterns have 
been calculated for a number of antenna diameters and off- 
sets. ILLIAC routines written for computing these double 
summation pattern functions are described. 

Still more versatile is the sectoral dielectric loading 
scheme where the radial line, with central feed wire, is 
filled with sectors of low loss material whose dielectric 
constant or permeability may be different for each sector. 
A synthesis technique is developed for obtaining the dielec- 
tric sector constants corresponding to a given azimuthal 
pattern. In this method, the double summation of normal 
modes, representing the distant field, is reduced to a sin- 
gle summation by summing the inner series for each 
index. This computation was performed on ILLIAC for a 
number of radii. Next the internal field is approximated 
for each sector and a Fourier series written for the as- 
semblage. Thus the mode voltages from this can be 
equated to the Fourier coefficients of the given pattern and 
the resulting equations solved. Two examples are worked 
out in detail, a cardioid and a fan beam pattern. Measured 
data were obtained from a swing frame ground screen pat- 
tern range, and are in excellent agreement with these two 
patterns. 

Since at low frequencies the permeability of ferrite ma- 
terials is reduced by an applied static magnetic field, an 
electrically rotated search beam might be produced by fill- 
ing the radial line with a slab of ferrite, then installing an 
electrically rotatable magnetic field structure, which pro- 
duces the proper variation of permeability with angle, in- 
side the sphere (or hemispherical monopole). 

In the plane of the horizon only one polarization exists. 
Since the antenna structure depends mainly on lengths and 
very little on angles, it is frequency sensitive and hence 
somewhat narrow band. 158 pages. $1.98. Mic 55-1029 


TRANSIENT SPEED RESPONSE OF 
TWO-PHASE SERVO MOTORS IN 
SUPPRESSED-CARRIER SYSTEMS 


(Publication No. 13,499) 


John Burnett Hraba, Ph.D. 
University of Dlinois, 1955 


The transient speed response of two-phase servo 
motors of conventional squirrel-cage design is investi- 
gated for operating conditions in which the control phase 
is energized with a suppressed-carrier signal and the ref- 
erence phase with a 90-degree-shifted carrier signal. 
Since an amplifier whose output impedance is comparable 
to the motor input impedance may be used in the control 
phase and since it is often standard practice to operate 
the reference phase through a phase-shifting capacitor, 
consideration is given to motor operation from sources of 





either high or low impedance. The effect of unbalanced 
sidebands and of carrier components which may be intro- 
duced into the control phase by the error, the error-sens- 
ing device, or the amplifier are also investigated. 

The analysis is based on the two-phase induction motor 
equations developed by H. C. Stanley (Analysis of the Induc- 
tion Machine, A.I.E.E. Trans., Vol. 57, 1938, pp. 751-7). 
These equations, which result in the cross-field theory of 
the induction motor and whose equivalent circuit is shown, 
are linearized in the analysis by neglecting the speed vol- 
tages. The solutions for the various operating conditions 
are reduced to fairly simple terms with the aid of motor 
impedance approximations. 

Where feasible the solutions are converted to transfer 
function form. These transfer functions are of the two- 
time-constant nonminimum phase shift type, one time con- 
stant caused by the electrical constants of the motor, the 
other caused by the mechanical constants. Examination of 
the electrical time-constant leads to a simple method for 
modifying the usual single-time-constant transfer function 
to obtain more accurate results, especially in regard to 
phase shift. 

A 75/75 volt, 4-watt, 2-phase, FPE-25-11 motor made 
by the Diehl Mfg. Co. was used for experimental verifica- 
tion. Three major groups of measurements were made: 

1. Magnitude and phase of shaft speed were compared to 
magnitude and phase of electrical signal input for two dif- 
ferent loads and for high- and low-impedance sources. 

2. Electrical constants of the motor were determined. 

3. Mechanical constants of the motor were obtained. 
Items 2 and 3, together with the analysis are then used to 
give a correlation with item 1. 

Of particular interest is the generator used to produce 
the suppressed-carrier signal. It employs two Selsyns 
which are geared together, but driven in opposite directions, 
and fed in parallel from a balanced three-phase source. 
Each rotor produces one sideband of the total control- 
phase signal. 

Variations of the torsional pendulum method which give 
accurate inertia values and which require little test equip- 
ment are developed. These methods areparticularly use- 
ful for motors or components which have a large friction- 
to-inertia ratio. It is shown that the bearing inertia is not 
negligible for the motor tested. 

86 pages. $1.08. Mic 55-1030 





SUMMABILITY METHODS AND 
AMPLIFIER GAIN CURVES 


(Publication No. 14,473) 


Daniel Levine, Ph.D. 
The Ohio State University, 1955 


The theory of summability which has been developed 
for obtaining the limit of an infinite series has a counter- 
part in the gain-frequency function of filter theory. Con- 
sequently, it is possible to define Cesaro, Riesz, Holder, 
Abel, Riemann, and other filters that are based on the cor- 
responding summation processes. 

In this dissertation, filters are evaluated on the basis 
of response to a step function input. The rise time, over- 
shoot, and oscillatory characteristics of the transient re- 
sponse are described for linear phase shift filters in order 
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to establish a correlation between the output wave form 
and the shape of the gain curve. To this end numerous 
theorems from the study of Gibb’s phenomenon for the 
means mentioned are applied. Consequently, theorems of 
Cramér, Kuttner, and Szasz are introduced to the field of 
electrical engineering. 

The specific problem of the investigation may be stated 
as follows: What shape of gain curve (with linear phase 
shift) provides the fastest rise time with less than 2 per 
cent overshoot and oscillation? Furthermore, the gain 
function is constrained to a limited frequency range, re- 
ferred to as the channel, by the requirement that adjacent 
channel rejection be down at least 40 db. 

The evaluation of rise time is accomplished readily by 
Ktipfmtiller’s theorem, which shows it to be inversely pro- 
portional to the area under the gain curve. It is demon- 
strated that the definition of rise time employed by Ktipf- 
mililler is a reasonable one so long as the area exceeds 
0.4 when both gain and frequency axes are normalized. 
This normalization establishes a gain of unity at zero fre- 
quency, and a frequency of unity at the cutoff frequency of 
the channel. Because of the inverse area relation, it is 
obvious that the optimum filter must enclose a large area 
in order to secure fast rise time. 

Overshoot and oscillation then serve to limit the maxi- 
mum area. Their roles may be indicated by reviewing the 
properties of two specific filters: The amplifier having 
constant gain over the channel and Zero gain above cutoff 
frequency has an area of unity and an overshoot of 8.95 
per cent. The amplifier having a gain that decreases to 
zero at the edge of the channel in a linear manner with 
frequency has an area of 0.5 and an undershoot of 4.5 per 
cent. Between these two gain functions, it is possible to 
place many families of gain curves, each of which exhibits 
continuous change of rise time, overshoot, and oscillation. 
In this way trends may be studied which lead to three con- 
clusions: (1) For sustained initial rate of rise of the tran- 
sient response, the low-frequency gain must be close to 
unity. (2) To prevent overshoot, the low frequency gain 
must decrease gradually. (3) To prevent oscillation, the 
high-frequency gain must approach Zero gradually at the 
channel cutoff frequency. 

It is concluded that Cramér’s filter, which has a 
gain of 


(1 e (fA) oe 


is almost the best from the standpoint of fast rise time 
and limited oscillation. An even better gain function, how- 
ever, can be visualized by reducing the high frequency 
gain of Cramér’s filter while increasing the gain at low 
frequencies, with the area kept constant. 

Other types of filters are examined in addition to those 
having area less than unity. One interesting family of the 
Riesz type is inherently unstable despite its having a lim- 
ited frequency range and linear phase-shift. Another 
group, termed “transposed Riesz filters,” requires only a 
finite time for the transient response to go between its 
initial and final values; a special case of this last family 
is the Bessel mean of Minakshisundaram. 
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ELECTRIC PROPERTIES AND ABSORPTION 
OF ELECTROMAGNETIC ENERGY 
OF BIOLOGICAL SUBSTANCES 


(Publication No. 13,402) 


Kam Li, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Herman P, Schwan 


The two major objectives of this dissertation have been: 
1) to investigate from a fundamental point of view the die- 
lectric behavior of some biological substances, 2) to study 
from a practical point of view the absorption of electromag- 
netic energy of some biological substances with particular 
emphasis on human tissues. 

A double wire system operating by resonance principle 
was used for impedance measurement. The use of the res- 
onant technique minimizes inherent disadvantages of the 
double wire systems such as sensitivity to movement of 
personnel operating the transmission line. Furthermore, 
it reduces undesirable effects caused by harmonics. The 
inverse VSWR due to the unknown impedance alone can be 
obtained by subtracting the inverse VSWR under unloaded 
condition from that under loaded condition, to account for 
the correction of the attenuation of the line and short cir- 
cuit plate contact losses. For the accurate determination 
of the dielectric constant and conductivity of high dielectric 
constant substances (such as biological substances) in the 
frequency range from 100 to 1000 mc/sec., the sample 
must have a thickness of 1 to 2 mm. and must be loaded 
with an infinite impedance. The R-F and V-H-F cells were 
designed for impedance measurement of aqueous solution 
and biological suspensions by bridges in the frequency 
range from 0.6 to 150 mc/sec. 

A series of investigations of biological substances was 
performed starting from the relatively simpler cases as 
water and hemoglobin solutions to more complex ones as 
hemolyzed blood and tissues. The dielectric behavior of 
polar water molecules is found to be nearly characterized 
by a single relaxation equation. The relative bandwidth of 
the distributed spectrum, if any, is found to be smaller 
than 0.0202. The effect of protein molecules to the dielec- 
tric behavior of aqueous solutions is studied by impedance 
measurement of hemoglobin solutions. The experimental 
results at the frequency range from 100 to 1000 mc/sec. 
cannot be explained by water molecules with a symmetrical 
distributed relaxation function. Biological substances with 
cellular structure and high water content may be character- 
ized by hemolyzed blood. A R-F dielectric dispersion is 
due mainly to the presence of cellular structure and a 
U-H-F dielectric dispersion is due in the main part to the 
presence of polar water molecules. High water content 
tissues, such as muscle, heart muscle, liver, kidney, skin, 
etc. have similar dielectric behaviors at frequencies above 
200 mc/sec. The analysis of the experimental results is 
given in detail. 

Since the dielectric constant and conductivity of various 
tissues are known from impedance measurements, it is 
possible to calculate the wave propagation into the human 
body. In this dissertation, three approaches to the phe- 
nomena of electromagnetic wave propagation in tissues 
are described. The first approach concerns only homoge- 
nous isotropic tissues, a depth of penetration for the elec- 
tromagnetic energy is defined in this case. The second 
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approach is to study the relative heat development in alter- 
nate layers of fat and muscle. In the third approach, a 
three layer model, namely, skin-fat-muscle which to a 

_ first approximation approaches the conditions found in the 
human body is used. The fraction of radiant energy inci- 
dent upon the skin, which is transmitted into the body, is 
computed for this case. From these analyses, it is con- 
cluded that frequencies below 1000 mc/sec. are superior 
for clinical applications in deep heating of the muscular 
tissues (diathermy) than those presently used (2450 

mc /sec.). 107 pages. $1.34. Mic 55-1032 


THE PHASOR METHOD OF NONLINEAR 
NETWORK ANALYSIS AND ITS APPLICATION TO 
A FOUR-MESH NONLINEAR NETWORK 


(Publication No. 13,535) 


James Preston Neal, Ph.D. 
University of Dlinois, 1955 


The objective of this thesis is to organize, establish, 
and illustrate a complete method for the practical analysis 
of the performance of any nonlinear network whose activi- 
ties can each be adequately represented by the sum of a 
limited number of sinusoidal functions of time. The net- 
work may be a representation of any type of actual system. 
The activities of a network representing a physical elec- 
trical system are voltages and currents. The methods of 
linear network analysis are also briefly reviewed to show 
the basis of the terminology established for nonlinear net- 
works. 

A complete method of nonlinear analysis has been es- 
tablished, employing the simplified procedures of linear 
network theory whenever possible, notably the phasor 
method. The manner in which each nonlinear element is 
represented by a set of linearized elements in a series .of 
linearized harmonic networks is based on the ‘principle of 
equivalent linearization.’ The development and theoretical 
basis for the principle of equivalent linearization as well 
as proof of the existence and stability of the consequent 
solutions has been established by Kryloff and Bogoliuboff. 

The method is entitled “The Phasor Method of Nonlinear 
Network Analysis” and is organized into nine steps, as 
follows: 


1. Specification of the Basic Nonlinear Network. 
2. Selection of the Significant Harmonics. 
3. Expansion of the Basic Nonlinear-Network 
Parameters. 
. Specification of the Harmonic Networks. 
. Development of the Harmonic Phasors. 
. Development of the Harmonic Activity Equations. 
. Evaluation of the Unknown Activities. 
. Verification of Stability. 
. Transient Analysis. 


The analysis of a four-mesh nonlinear network is dem- 
onstrated by the solution of a practical engineering problem 
concerning a peculiar instability which was encountered in 
an actual fluorescent lamp and ballast system. In order to 
supply the method to the problem system, it was first nec- 
essary to develop and evaluate practical nonlinear equiva- 
lent networks for a fluorescent lamp and for an iron-core 
transformer. The nonlinear analysis of the problem 





system is shown to agree with the actual performance and 
explains the cause and process of the peculiar instability. 
162 pages. $2.03. Mic 55-1033 


ANALYSIS OF AN ELECTRON BEAM 
MODULATED BY A TRAVELING MICROWAVE FIELD 


(Publication No. 13,545) 


Oliver Thomas Purl, Ph.D. 
University of Dlinois, 1955 


This dissertation presents the initial results of an ex- 
perimental investigation of the large signal or non-linear 
operation of a traveling wave tube amplifier. The study 
has been focused on the electron beam in such a device 
giving particular attention to the AC velocity distribution 
in the beam as a function of the phase of the modulating 
signal along the beam. The experiments are made possible 
at microwave frequencies by utilizing a Lecher wire beam 
analyzer which portrays on a fluorescent screen a plot of 
the AC velocity as a function of the phase position at the 
point of observation. 

Since the equations of motion for the electrons can be 
solved in closed form if the amplitude of the wave is con- 
stant, the approach taken here has been to first investigate 
the low current or low interaction region where an arbi- 
trarily large, but constant amplitude may exist. This is in 
contrast to the usual approach, where the small signal 
theory is extended to higher levels of operation. If the 
beam current is sufficiently small, the reaction of the 
bunched beam back upon the circuit can be neglected and 
the velocity distributions and trajectories can be accu- 
rately predicted. The level of the beam current is then 
raised and the increasing importance of the beam-wave in- 
teraction can be studied. 

The emphasis of this work has been on a thorough study 
of the initial phase of this program, i.e., the modulation of 
a very low current beam by the traveling field. The effects 
of the various parameters such as signal level, length of 
tube, and relative injection velocity have been studied both 
experimentally and analytically. In all cases emphasis has 
been placed on the physical understanding of the process 
involved. For short lengths of circuit, or very weak input 
power i.e. small signal conditions, the velocity distribu- 
tions approximate a sinusoidal form. But if either of these 
parameters is sufficiently increased, the deviation of the 
distributions from sinusoidal is quite marked. One partic- 
ular feature of this deviation in the case of traveling wave 


type modulation is the appearance of AC velocity reversals 


in some portions of the phase cycle and these are clearly 
shown in the spectrograms. Using this experimental 
method properties of the circuit such as phase velocity, 
impedance, and effects of loss can be ascertained. The 
changes in the velocity spectrograms occurring with differ- 
ent injection velocities can be analytically predicted and 
experimentally verified. 

Although the scope of this work has in general been con- 
fined to the low interaction case, some experimental spec- 
trograms showing the effects of interaction have been in- 
cluded to indicate the feasibility of this experimental 
method for further investigations. 
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DESIGN AND OPERATION OF 
MAGNETIC UNDULATORS 


(Publication No. 13,290) 


William Halvor Thon, Ph.D. 
Stanford University, 1955 


The concentrated effort which has been exerted during 
the past decade towards construction of generators of ex- 
tremely short coherent electromagnetic waves has met 
with an impasse in the millimeter wave region. The 
method of synchronizing electron oscillations in suitable 
configurations of metallic conductors, which is highly suc- 
cessful at longer wavelengths, faces practically unsur- 
mountable obstacles because the size of the conductors 
must be of the order of one wavelength. The magnetic un- 
dulator embodies a method for excitation of electron oscil- 
lations in empty space, and thus it eliminates the obstacle. 
In addition it makes use of the relativistic Doppler fre- 
quency effect by superimposing the oscillations on elec- 
trons traveling at relativistic velocities. In conjunction 
with electron accelerators operating in the megavolt region 
the magnetic undulator will span the entire frequency spec- 
trum between microwaves and light. The price of this re- 
markable feat is a very low overall efficiency, which is 
the product of low-efficiency electron beam production and 
low-efficiency conversion of the beam energy to r-f energy. 

The magnetic undulator consists of an evacuated wave- 
guide surrounded by a periodic arrangement of permanent 
magnets. Transverse electron oscillations will result if an 
electron beam is directed through the waveguide. Theoreti- 
cal studies, based upon the laws of special relativity and 
the classical theory of radiation from one electron, predict 
that r-f power will emerge from the waveguide with a dis- 
crete spectrum of frequencies. Each waveguide mode ex- 
cited by the oscillating electrons will have its own charac- 
teristic frequency which is proportional to the square of 
the electron energy. The frequency spectrum will be con- 
tained within an octave which for energies of a few Mev 
lies in the submillimeter region. The undulator operation 
does not depend upon tight packing of electrons in a limited 
region of space, as in the case of the conducting circuit 
method. The radiated power will in general be the sum of 
the powers radiated by individual electrons. But any elec- 
tron concentration or bunching will greatly enhance the r-f 
power since the electrons will then oscillate nearly in 
phase. However, this electron bunching can be easily ac- 
complished in the electron accelerator by means of micro- 
wave components which are large with respect to the bunch 
size. 

Two magnetic undulators were constructed and were 
connected to suitable sources of bunched electron beams. 
Undulator I received 100-Mev electrons and confirmed the 
theoretical prediction of radiation in the visible spectrum. 
A photomultiplier tube served as radiation detector. Undu- 
lator II was designed for electrons in the range of a few 
Mev. Radiation was detected by means of crystal detectors 
and thermistors, and crude frequency measurements indi- 
cated wavelengths around one millimeter. This result was 
in fair agreement with theory. The power was pulsed and 
was calculated from detector responses to be in excess of 
one watt peak. No apparatus was available, however, for 
investigation of power distribution in discrete frequencies. 

Future development of undulator design seems most 
promising in the direction of increased power output by 





means of tight electron bunching. This thesis therefore 
concludes with a theoretical study of cascade prebunching 
at low energy levels by means of two microwave resonators, 
followed by r-f acceleration of the bunches in high power 
microwave devices like resonators and linear accelerators. 
This system indicates the possibility of much tighter 
bunching than that employed in the millimeter wave experi- 
ment. It merits practical investigation. 

122 pages. $1.53. Mic 55-1035 


A SYNTHESIS METHOD FOR BROAD-BAND 
ANTENNA IMPEDANCE MATCHING NETWORKS 


(Publication No. 13,580) 


Nicholas Yaru, Ph.D. 
University of Tlinois, 1955 


The general problem of matching a given antenna im- 
pedance to a transmission line characteristic impedance 
to within a prescribed voltage standing wave ratio over a 
band of frequencies is attacked. 

A system of equations representing the open-circuit 
driving-point and open-circuit transfer impedances of a 
lossless four terminal matching network is developed. 
These frequency-dependent relations are written in terms 
of the conditions existing at the terminals of the network. 
Because these prescribed conditions are not complete (that 
is, only the maximum voltage standing wave ratio is given 
along with the impedance to be matched), a major problem 
in the overall solution was that of determining a feasible 
functional form of the frequency-dependent reflection co- 
efficient (Jj; ) at the matched terminals. If this relation 
were known, sufficient independent conditions would be 
available to permit solution for the three open-circuit re- 
actance functions describing the impedance matching net- 
work. 

That a general mathematical description of the variation 
of the complex reflection coefficient at the matched termi- 
nals is unavoidably difficult is evident when one considers 
that the magnitude of the reflection coefficient can range in 
any manner as a function of frequency within the bounds of 
the prescribed VSWR circle. Furthermore, no restrictions 
whatsoever are imposed (for the receiving antenna case) 
on the form of the phase angle of the reflection coefficient. 
As a result, any comprehensive theory attempting to incor- 
porate a general functional form for the [; soon becomes 
unwieldy. 

If, however, the variation of /; is postulated (based on 
previous work and mathematical analysis), then a specific 
matching solution (one of an infinite number) dependent 
upon the above assumptions is available. Simplicity in the 
resultant mathematics and in the synthesized network was 
another criterion upon which the above assumptions were 
based. 

The aforementioned reactance functions which the theory 
yielded were approximated next by physically realizable 
functions (Foster’s reactances in this case) so that a match- 
ing network closely fulfilling the prescribed conditions 
could be synthesized in the form of lumped inductances, 
capacitors, and line transformers. 

The synthesis procedure was applied to two practical 
antenna impedances, namely, a monopole through resonance 
and the electrically small partial sleeve antenna. For both 
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cases it was required that the antenna impedances be 
matched to a standard cable impedance (50 ohms) to within 
a prescribed VSWR of 3:1 and 5:1, respectively. Band- 
widths of 30 and 50 percent, respectively, were attained 
with rather simple matching networks. 

116 pages. $1.45. Mic 55-1036 
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RESISTANCE TO ROLLING AND SLIDING CONTACT 
(Publication No. 13,917) 


Allan Carlton Dunk, Ph.D. 
Purdue University, 1955 


Major Professor: Allen S, Hall, Jr. 


A pair of disks, held together in peripheral contact by 
an applied load, and independently driven through cali- 
brated spiral springs, was used to study the effects of 
load, lubricant viscosity and disk velocity on the inclina- 
tion, @, and the offset, h, of the line of action of the result- 
ant force between the disks. The effects of curvature, 
length of line of contact, and other lubricant properties 
were not investigated. 

A velocity factor called the rolling contact proximity 
factor, which is a function of the sweep velocities of the 
contacting surfaces, and a rolling contact proximity scale, 
were developed to compare the contact conditions in gen- 
eral with those for pure rolling. 

From the experimental data tentative correlations 
were obtained for @ and h as functions of the other varia- 
bles. 

It was shown that hydrodynamic (thick-film) lubrication 
existed for certain combinations of load, velocity and vis- 
cosity, by an electrical continuity test between the disks. 
It was shown that a load supporting film similar to the 
film in journal bearings could be generated between the 
disks in peripheral contact. 

In order to describe the friction between contacting 
surfaces it was concluded that, in general, two parameters, 
such as @ and h, must be specified rather than some sin- 
gle parameter such as a “coefficient of friction.” 

90 pages. $1.13. Mic 55-1037 


THE NON-ISOENERGETIC TURBULENT JET MIXING 
OF A TWO-DIMENSIONAL SUPERSONIC JET 
WITH CONSIDERATION OF ITS INFLUENCE ON 
THE BASE PRESSURE PROBLEM 


(Publication No. 13,542) 


Robert Henry Page, Ph.D. 
University of Illinois, 1955 


An analytical treatment is developed for the constant 
pressure free jet mixing of a turbulent compressible jet 
with a stagnant atmosphere of different total temperature. 
A momentum integral method is applied to the flow 





profiles, where the velocity profiles are obtained from the 
solution of a highly simplified equation of motion and the 
temperature profiles result from a solution of the energy 
equation, simplified by the introduction of a turbulent 
Prandtl number of unity. The initial and boundary condi- 
tions are chosen in such a way that the solution represents 
conditions reached in a fully developed profile where any 
influence of an initially disturbed profile has become insig- 
nificant. This procedure yields the location of the profiles 
in a system of coordinates which is fixed in space. The 
continuity equation is used to locate streamlines throughout 
the mixing region, and the property and velocity fields of 
the fully developed mixing region are obtained in the two- 
dimensional plane with the aid of the dimensionless pro- 
portionality constant,o. 

While the theoretical solution of the profiles of the mix- 
ing region is applicable to many mixing problems, it is 
here applied to the two-dimensional base pressure prob- 
lems, specifically to the supersonic (M = 2.06) flow past a 
back step in which high temperature fluid is bled into the 
dead-air region at a constant rate. The flow model em- 
ployed in the base pressure theory, as proposed and veri- 
fied by H. H. Korst, is utilized and the mixing component 
of the model is extended to include the non-isoenergetic 
case. The total temperature of the mass bled into the 
dead-air region is explicitly determined by the application 
of the steady flow energy relationship to the dead-air re- 
gion. From the relationships developed it is observed that 
heating of the bleed air, which is added to the dead-air 
region, will further increase the base pressure ratio over 
that resulting from the bleeding of unheated air. The the- 
oretical result is presented in the form of a graph of the 
dimensionless increase of the base pressure ratio, due to 
the heating of the bleed mass, versus the dimensionless 
increase in the total temperature of the bleed mass, with 
the approach Mach number and dimensionless bleed num- 
ber as parameters. Tests were conducted with an internal 
sudden expansion base pressure apparatus, using air as 
the working fluid, to check the validity of the theoretical 
analysis. The experimental results thus obtained showed 
good agreement with the theoretical analysis. 

82 pages. $1.03. Mic 55-1038 
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FREE LATERAL VIBRATIONS OF BEAMS 
WITH NON-UNIFORM CROSS-SECTIONS 


(Publication No. 13,732) 


Nazih Jamil Taleb, Ph.D. 
Princeton University, 1955 


The aim of this dissertation is to study free lateral vi- 
brations of some beams with non-uniform cross-sections, 
that is to try to find the fundamental frequency of vibration 
(and in some cases some higher frequencies too), as well 
as the shapes of the corresponding normal modes. 

The dissertation is divided into eight chapters. Chap- 
ter I is devoted to the formulation of the problem and the 
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derivation of the equation of motion of a beam vibrating 


freely and laterally. 
In Chapter II, beams whose cross-sectional areas and 


moments of inertia vary as ecx/L (where e is the base 
of natural logarithm, c is a constant, x locates the 
cross-section and L is the span of the beam) are consid- 
ered. The frequency equations and normal functions are 
given and then applied to simply-supported, fixed-fixed, 
simply-fixed, and cantilever beams. We find in this Chap- 
ter some actual sections of hollow beams whose inner and 
outer surfaces are surfaces of revolution. 

Chapter III is devoted to the study of “stepped beams” 
with one application to a simply-supported stepped beam. 

Chapter IV deals with the applications of the theory of 
integral equations to the determination of approximate 
values for the normal functions and their corresponding 
frequencies. It includes also some criteria by which the 
degree of approximation to the true frequencies may be 
determined. 

Chapter V deals with the choice of generating functions 
for the first and second normal functions. It also outlines 
the procedure that an engineer may follow in order to cal- 


culate (approximately) the nth normal function and its cor- 
responding frequency of vibration for a given beam. 

In Chapter VI we solve the same example that was 
solved in Chapter III using this time the integral equations 
approach. A comparison of the two results is made. 

Chapter VII is devoted mainly to the application of 


Cauchy’s function method to the study of a vibrating girder. 


Approximate values for the first and second frequencies of 
vibration are given. A resumé of the procedure is given 
to enable the engineer to approximate the first normal 
function and the fundamental frequency. 

In Chapter VIII we consider a truncated wedge. The 
problem is solved first by Green’s function method and 
then by the well-known Rayleigh-Ritz method. Finally a 
comparison of the two results is made. 

153 pages. $1.91. Mic 55-1039 
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ISOTHERMAL EMBRITTLEMENT IN 
ENGINEERING ALLOY STEELS 
DURING TEMPERING AND ITS CAUSES 


(Publication No. 13,035) 


Gopalkrishna Bhat, Ph.D. 
Lehigh University, 1955 


The kinetics of embrittlement during tempering in the 
range 800° F up to the lower critical temperature are stud- 
ied in commercial nickel, chromium, nickel-chromium and 
molybdenum alloy steels. The influence of temperature 
and time upon the progress of embrittlement is given by 
iso-embrittlement diagrams for all steels. 

The embrittling characteristics of the chromium, 
nickel, and nickel-chromium steel are strikingly different 
from those exhibited by a plain carbon steel previously 
studied. The data suggest the possibility of two distinct 





modes of embrittlement in alloy steels (a) at 800-1000°F 
and (b) in the temperature range just below the lower criti- 
cal. The embrittlement occurring in the lower temperature 
region can be removed by reheating for short times just 
below the lower critical temperature. Whereas, the high 
temperature embrittlement is continuous and cannot be 
removed. Embrittlement in the molybdenum alloy steel 
appears to be generally continuous because it increases 
with increase of time and temperature. 

Preliminary metallographic and fracture studies made 
in all the steels investigated suggest that embrittlement 
may be due to segregation of solute atoms at the prior 
austenite and ferrite grain boundaries. It is also apparent 
that the embrittlement in the lower temperature region 
may be associated with prior austenite grain boundaries 
and that occurring just below the lower critical tempera- 
ture with the ferrite grain boundaries. This is evidenced 
by the path of fracture in the former case following the 
contour of the prior austenite grain boundaries and in the 
latter, the ferrite grain boundaries. 

It is hypothesized that interstitial solute atoms in iron 
are largely responsible for embrittlement at the higher 
tempering temperatures (ferrite region) and substitutional 
elements for the initial low temperature embrittlement. 

It is further proposed that other factors being equal, non- 
carbide forming elements may be expected to segregate 
more than carbide formers. 

213 pages. $2.66. Mic 55-1040 


AN INVESTIGATION INTO THE BEHAVIOR OF 
PLASTICALLY OVERLOADED 
PRESSURE VESSEL STEELS 


(Publication No. 13,043) 


Dogan Erdun Gticer, Ph.D. 
Lehigh University, 1955 


Pressure vessels, at points of stress concentrations 
are subjected to localized plastic flow which may produce 
fatigue cracks after a limited number of load cycles some- 
where between a few thousand and a hundred thousand. 
Since this is the expected endurance life of a vessel during 
a normal life of approximately 40 years, elimination of 
stress concentrations by changing the design may not be 
necessary if the endurance life within the plastic range of 
the material is known adequately. 

In the present work the behavior of two pressure vessel 
steels under repeated loads in the plastic range was inves- 
tigated. A simple bending, cantilever beam constant de- 
flection type machine was employed. The test specimen 
loaded under 2:1 biaxiality. The steels were a low carbon 
steel, ASTM A-201 and a low alloy structural steel, ASM 
A-302. The strain ranges studies were between 0.5% and 
8% (100 and 2500 percent above the endurance limit strain 
range) giving rise to an endurance life of from 100,000 
down to 40 cycles. 

It was shown that in the plastic range the strain range 
values are reliable indexes of the severity of loading. The 
strain range between a maximum tension and maximum 
compression was shown to stabilize within the first 10 
cycles and remain nearly constant for the rest of the load- 
ing. The strain range at 10 cycles was used to correlate 
the fatigue behavior of the steels. The effect of constraint, 
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strain rate, static and cyclic prestrain on the strain be- 
havior and also the strain distribution of the specimen was 
studied. 

A strain hardening parameter was defined as the de- 
crease of strain between first and tenth cycles. It was 
shown that the lower the strain hardening parameter the 
higher is the endurance life of the steel. The role of 
strain hardening exponent and modulus in determining the 
fatigue performance in the plastic range was shown. The 
effects of such factors as constraint, strain rate, static 
and cyclic prestrain on endurance life were investigated. 

It was shown that the lower the constraint the lower is 
the endurance life and the effect of static uniaxial pre- 
straining parallel to rolling up to 15% is to increase the 
fatigue life while a biaxial prestrain produced by bending 
decreased the life considerably. The effect of rate of load- 
ing on the strain range could not be detected; however, a 
decrease of life from 10 to 30 percent occurred by de- 
creasing the rate from 200 cycles per minute to 1.5 cycles 
per minute. In the range studies constant damage contours 
were determined and cumulative cycles ratios ranging from 
0.80 to 1.40 were obtained. Finally, an analytical function 
depending on strain range covering the wide fatigue range 
from a hypothetical one cycle to endurance limit was pro- 
posed. 134 pages. $1.68. Mic 55-1041 


PREPARATION AND SEPARATION 
OF METALLIC CHLORIDES 


(Publication No. 14,616) 


Norbert Felix Neumann, Ph.D. 
University of Missouri, 1955 


Supervisor: A. W. Schlechten 


High temperature vacuum techniques were utilized to 
prepare metallic chlorides by reactions of metallic oxides, 
phosphates and silicates with calcium chloride. The chlo- 
rides were volatilized from the reaction mixture under 
vacuum and condensed on a water-cooled condenser. 

A detailed description of the furnaces, dry box, and 
other equipment utilized in this investigation is given. 

Cobalt chloride, nickel chloride, iron chloride, manga- 
nese chloride, chromium chloride, lead chloride and tita- 
nium tetrachloride were prepared by reaction of their 
oxides with calcium chloride. Additions of alumina, silica, 
and boron oxide were made to the metallic oxide-calcium 
chloride mixtures and the effects of these additions on the 
conversion of metallic oxides to metallic chlorides were 
observed. All of the additions resulted in increased con- 
versions. 

Ferric phosphate and rhodonite were also reacted with 
calcium chloride and the effect of a number of variables 
on the conversion was established. 

X-ray diffraction patterns were made to determine the 
composition of reactants and the products of the reactions. 
In some cases optical methods were utilized to ascertain 
the constituents of the residues. Quantitative analyses of 
the products of the reactions were made by wet chemical 
methods. 

When the reactants and products were known and when 
the standard free energy of formation of each of the con- 
stituents of the reaction were available, a linear 





relationship was found to exist between the standard free 
energy change accompanying the reaction and the logarithm 
of the weight of the metallic chloride volatilized. 

It was shown that by use of the vacuum technique and 
by the use of proper additives metal chlorides could be 
prepared from mixtures that were non-reactive under 
182 pages. $2.28. Mic 55-1042 


ordinary conditions. 


THE ELECTRON MICROSCOPY OF 
ALUMINUM CRYSTALS DEFORMED AT 
VARIOUS TEMPERATURES 


(Publication No. 13,539) 


Thomas Sherman Noggle, Ph.D. 
University of Dlinois, 1955 


High purity aluminum single crystals were tested in 
tension at room temperature, liquid nitrogen temperature, 
and liquid helium temperature. Electron microscope ex- 
amination of the surface structures of specimens deformed 
at room temperature gave results which were in substan- 
tial agreement with the results reported by Kuhlman and 
Wilsdorf, (1) but which disagree with earlier reported 
electron microscope observations. (2) (3) The reasons 
for this disagreement have not been established. The elec- 
tron microscope observations at low temperatures estab- 
lished that as the test temperature is lowered, the contri- 
bution of fine slip to the total strain becomes greater as 
compared to slip band formation, and at liquid helium tem- 
perature only a fine slip structure is present. This fine 
slip structure is associated with a linear stress-strain 
curve, while at the higher temperatures, the contribution 
of the slip band formation to the stress-strain behavior 
gives a parabolic stress-strain curve. The tension tests 
at liquid helium temperature indicate an orientation de- 
pendence is present at this temperature. X-ray diffraction 
studies and electron microscope observations suggest that 
the orientation dependence is associated with slip on latent 
systems. 
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THE PRINCIPAL ELASTIC CONSTANTS 
FOR BETA PHASE ALLOYS OF GOLD-CADMIUM 
AND THEIR TEMPERATURE DEPENDENCE 


(Publication No. 13,998) 


Stanley Zirinsky, Ph.D. 
Columbia University, 1955 


Theoretical considerations concerning the influence of 
the elastic properties of a material upon its diffusionless 
transformation, has led to a study of the temperature de- 
pendence of the principal elastic constants of cubic beta 
phase alloys of Au-Cd alloys that undergo diffusionless 
transformation. 
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A composite oscillator technique utilizing both longitu- 
dinal and torsional vibrations has been used to obtain §S,,, 
Si2, and S,, plus derived elastic parameters, from 30°C. to 
370°C. The effect of different heat treatments prior to 
measurement is indicated. Comparison of the elastic 
properties with those available for beta brass is made. 
The anomalous temperature dependence of Young’s modu- 
lus for most orientations is shown to be a consequence of 
the body centered cubic face diagonal shear constant, 
“2(S,, - S,.)” temperature dependence. 





An elastic anisotropy criteria is suggested for diffu- 
sionless transformation of body centered cubic beta phase 
alloys. A reason for transformation is also suggested as 
a result of the interaction of certain interatomic forces. 

A simplified calculation of elastic constants in rotated 
rectangular coordinate systems is shown and examples 
are given for cubic shear constants as a function of plane 
and direction of shear. 67 pages. $1.00. Mic 55-1044 
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STUDIES ON THE PHYSIOLOGY OF CARNITINE 
(Publication No. 13,528) 


John Elwood McFarlane, Ph.D. 
University of Tlinois, 1955 


Metabolic studies with the view towards obtaining infor- 
mation concerning the physiological role of vitamin Br 
(carnitine) were carried out on larvae of Tenebrio molitor 
Linné which had been rendered deficient in vitamin Br by 
rearing them on diets lacking in this vitamin. Similar ex- 
periments with normal (and starved when appropriate) con- 
trols of approximately the same age and weight were con- 
ducted simultaneously and served as a basis for comparison 
of the results with the deficient larvae. 

The rate of oxygen consumption and the respiratory 
quotient of By-deficient and normal young larvae of 
Tenebrio were found not to differ significantly. Similarly, 
no differences were found when the rates of oxygen con- 
sumption of By-deficient and normal older Tenebrio larvae 
were compared. 

The glycogen content of By;-deficient Tenebrio larvae 
as compared with normal controls was found to have 
dropped markedly one week after these larvae had begun 
to lose weight; the fat content of the larvae did not change 
from the time the larvae began to lose weight until death, 
which usually occurred three weeks later. Similar analy- 
ses were made on starved larvae, which also lose weight, 
but do not die for 10-20 weeks after beginning starvation. 
In the starved larvae, glycogen reached a minimum level 
after the first week of starvation; the fat content was found 
to decrease at a uniform rate during the first two weeks of 
starvation. These results suggest that carnitine may func- 
tion in fat metabolism. 

In order to demonstrate a metabolic requirement for 
carnitine in organisms with no dietary requirement for it, 
use was made of the fact that § -butyrobetaine is a spe- 
cific competitive inhibitor for carnitine. § -Butyrobetaine 
was added at various levels to the diets of several species 
of insects, both in the presence and absence of dietary 
carnitine, and growth and survival of the insects at each 
level on both diets was compared. The mortality of 
Lasioderma serricorne F., with and without its symbiotic 
yeasts, was found to be greater when the insects were 
grown on diets containing § -butyrobetaine than when they 
were grown on the same diets containing {§-butyrobetaine 
with added carnitine. Similar results were obtained with 

















Tribolium confusum Duv., which requires dietary carnitine 





for metamorphosis but not for larval growth. It is appar- 
ent, from these results, that in these insects carnitine has 
an important metabolic role. However, this reversible 
effect of ¢-butyrobetaine was not shown in the case of 
Dermestes vulpinus Fabr. This insect was unaffected by 








¢ -butyrobetaine except at high levels which were lethal to 
all the insects whether or not carnitine was present in the 
diet. 

Studies were carried out on the biosynthesis of carnitine 
using the larder beetle, Dermestes vulpinus Fabr. Since 
the experiment was run on a small scale, a method for the 
quantitative recovery in the pure state of the small amount 
of carnitine likely to be found had to be devised. The 
method finally worked out for the purification of carnitine 
proved applicable for the purification of several other nat- 
urally-occurring nitrogenous bases, namely betaine, tri- 
methylamine oxide and creatinine. Column chromatog- 
raphy with Dowex-50 ion-exchange resin and with 1 N HCl 
as the developing solvent was employed. Carnitine and 
betaine were easily separable from the other bases and 
from each other using a small column (20 ml resin); tri- 
methylamine oxide and creatinine were almost completely 
separated on a 40 ml column. Good recovery (90-100%) 
of these bases from the resin was obtained. 

The hypothesis that acetate is a precursor of carnitine 
was tested by feeding C'*-carboxyl acetate to growing lar- 
vae of Dermestes vulpinus, followed by isolation of the 
carnitine from the fully-grown larvae and determination of 
its radioactivity. The specific activity of the isolated car- 
nitine was found not to be significantly high, and it was 
concluded that there is no preferential incorporation of 
acetate into carnitine. 76 pages. $1.00. Mic 55-1045 








THE INSECT PESTS OF HORSE-RADISH 
IN SOUTHWESTERN ILLINOIS 


(Publication No. 13,543) 


Howard Bliss Petty, Jr., Ph.D. 
University of Tlinois, 1955 


The total number of insect species cited in literature 
as feeding upon horse-radish plants was 40 at the inception 
of the studies reported. Twenty-eight additional species 
not cited in literature were recorded as potential pests of 
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horse-radish in Tlinois. Fourteen species observed as 
pests of horse-radish production in southwestern [linois 
had also been cited in literature. 

Of the 42 species observed in Illinois, species of eco- 
nomic importance listed were the thrips, Thrips tabaci 
Lind., the hemipteran Nysius ericae (Schill.), the aphids, 
Myzus persicae (Sulz.) and Hyalopterus arundinis (F.), 
the leafhopper, Circulifer tenellus (Baker), the flea beetles, 
Phyllotreta armoraciae (Koch), P. cruciferae Gze, and P. 
striolata (F.), and the larvae of the lepidopterous species 
Plutella maculipennis (Curt.) and Pieris protodice B. and L. 

T. tabaci Lind. presented a serious problem in June 
during two years of the six involved in the study. N. ericae 
(Schill.) was present in economic proportions in three of 
the six years in at least a few fields. The two aphid spe- 
cies were of economic importance in two of the six years, 
C. tenellus (Baker) in two of the six, the flea beetles in one 
of the six, P. maculipennis (Curt.) in four of the six, and 
P. protodice B. and L. in one of the six years of this study. 

Decrease in yield due to feeding by T. tacaci Lind., N. 
ericae (Schill.), and the three species of flea beetle was — 
not established. 

Decrease in yields caused by the feeding of the two spe- 
cies of aphids during a seven to 14-day period was 19 per 
cent. The feeding of P. maculipennis (Curt.) during a two- 
week period caused decreases in yield amounting to 12 to 
19 per cent. The combined damage by both insects reduced 
























































yields only 25 per cent. Damage caused directly by the 
extensive feeding of C. tenellus (Baker) decreased horse- 
radish yields 35 to 40 per cent. Damage caused directly 
by the feeding of P. protodice B. and L. decreased yields 
of horse-radish 36 per cent. 

Soil insecticide applications in two fields showed no 
beneficial effects upon yield. 

During two years, plant loss throughout the season was 
reduced approximately 20 per cent as a result of insect 
control. 

Insect control markedly reduced the incidence of a 
virus disease of horse-radish known as brittle root which 
may be synonymous with curly-top of sugar beets. Inci- 
dence of the symptoms in the plants harvested in the check 
plots during a two-year period ranged from 26 to 80 per 
cent; in the DDT-treated plots the incidence ranged from 
six to 27 per cent. Data are given showing a correlation 
between leafhopper numbers and brittle root. 

The proper use of insecticides, particularly DDT, was 
profitable in three of the five years in which insecticide 
experiments were conducted. The species of insects and 
their abundance during the growing season largely deter- 
mine the number and frequency of chemical applications. 
Insect transmission of plant diseases cannot be ignored 
and must be considered in planning an insecticide schedule 
for horse-radish. 85 pages. $1.06. Mic 55-1046 








FINE ARTS 


THE FIVE SENSES IN ART: AN ANALYSIS OF 
ITS DEVELOPMENT IN NORTHERN EUROPE 


(Publication No. 12,904) 


Chu-tsing Li, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Lester D. Longman 


This thesis investigates the problem of the Five Senses 
in art, a subject which was extremely popular in the six- 
teenth and seventeenth centuries in northern Europe, espe- 
cially in Flanders and Holland. The aim of this study is to 
present a general survey of the stylistic development in 
the representation of the Five Senses, a tracing of the ori- 
gin of these faculties from a philosophical idea to a subject 
in art, and a general discussion of how stylistic changes 
in the representations of the Senses are closely bound with 
the whole cultural movement. 

The idea of the Five Senses began to play a major role 
in Western culture with its appearance in Greek philosophi 
cal speculations. In early Greek cosmological thinking the 
Senses were found to be correspondent with the Four Ele- 
ments, and in Aristotle’s De Anima they were firmly es- 
tablished as the exteroceptive faculties of the soul. On the 
other hand, in Greek ethical philosophy, there were two 
sharply different views: the Platonic condemnation of the 
Senses on grounds that they perceived only illusions but 
not truth and the Epicurean support of the validity of the 
Senses in reaching truth. 








These classical views were absorbed into medieval 
Christian allegories where the Five Senses were personi- 
fied as various characters, such as the Five Foolish Vir- 
gins, the five windows of the soul, and the five madly rac- 
ing horses needing to be controlled by Reason. Frequently 
the Senses were associated with sin and also with the me- 
dieval microcosmic view of man. 

Through such allegories, the Five Senses made their 
first appearance in art in the late Middle Ages, mainly in 
book illustrations. There they were represented by in- 
scriptions or by animal symbols, in a schematic manner, 
and they were generally subordinated to other ideas more 
important to the church doctrine. 

In the sixteenth century, however, the Five Senses were 
represented by full pictorial treatment, including a person- 
ification, an animal and an attribute. Moreover, they were 
no longer subservient to other ideas, but became the dom- 
inant subject. Yet, in spite of this new freedom, their 
artistic treatment remained in allegorical form separate 
from direct experience. 

This merging of the idea of the Senses, hitherto con- 
fined to allegory, and the quality of direct experience, 
began in the seventeenth century. A unique example is 
Jan Brueghel the Elder’s Allegory of the Five Senses, 
which contains both traditional and new elements. In this 
group of paintings the sixteenth century symbols, allego- 
ries, and attributes are retained. However, the natural 
setting, ranging from a picture gallery to a blacksmith’s 
shop, and the overwhelming amount of detail, are quite 
indicative of the new empirical approach. 
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Paralleling Brueghel’s series there are a number of 
Flemish examples, which show the gradual transition from 
allegorical to genre treatment of the Five Senses. In these 
works, allegorical personifications begin to look like real 
people; attributes are incorporated into their natural set- 
tings; animal symbols are frequently omitted. In addition, 
more naturalistic actions and expressions are introduced. 
At the same time, the influence of Caravaggio brought back 
by the Netherlanders from the south also reinforced the 
increasing emphasis on the sensuous quality, in terms of 
facial expressions and naturalistic depictions of objects. 
All these developments marked a definite departure from 
the traditional allegorical treatment and formed a new ex- 
pression in the developing spirit of empiricism. 

A comparison of a select number of representations of 





the Five Senses in the seventeenth century shows clearly 
how stylistic changes were closely related to the intellec- 
tual development of the period. The traditional concept of 
man as a microcosm was replaced by the new scientific 
view which denied man’s relationship to the macrocosm. 
The long association between the Senses and sin gave way 
to the unrestrained enjoyment of the Senses. Although 
some artists still followed the subordination of the Senses 
to faith, the dominant trend of thought in the seventeenth 
century was the reliance on the sense data itself and on 
observation and experience. All these were indications of 
the final union in art between the Senses as an idea and as 
an empirical experience, which took place at about the 
same time as the formulation of empiricism in philosophy 
and science. 216 pages. $2.70. Mic 55-1047 
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CHEMICAL AND PHYSICAL CHANGES 
AS RELATED TO MATURITY OF 
RAW AND PROCESSED SWEET PEAS 


(Publication No. 14,187) 


Nazmy E. Elehwany, Ph.D. 
University of Maryland, 1955 


Supervisors: Dr. L. E. Scott and Dr. A. Kramer 


An investigation was conducted to determine objective 
methods for measuring maturity of raw and processed 
peas, based on the physical and chemical changes that 
occur during development. 

Single and multiple correlation and regression tech- 
niques were used to evaluate the objective tests for matu- 
rity in relation to organoleptic response. A correlation 
coefficient of 0.9 or higher between maturity scores and 
objective methods was considered satisfactory, while a 
value between 0.8-0.9 was considered promising for pre- 
dictive purposes. 

The tenderometer was found to be satisfactory for 
measuring maturity of individual varieties of raw peas. 
However, a considerable overlapping in maturity scores 
for the same tenderometer reading was obtained with dif- 
ferent varieties. 

Alcohol-insoluble solids, viscosity, and seedcoat con- 
tent of frozen peas increased with advancing maturity of 
the raw product, while sugars content and color values 
decreased. A wide range of varietal differences was found 
in the relationship between any one of the objective methods 
tested and maturity. More than one method was required 
for a better indication of maturity of the frozen product of 
different varieties. A di-metric method, including alcohol- 
insoluble solids, viscosity and seedcoat determinations, 
was developed from which a forecasting regression equa- 
tion was deducted to predict maturity. 

Similar work conducted with canned peas indicated the 
possibility of a satisfactory maturity prediction by deter- 
mination of the viscosity of a blended sample of peas. This 
method gave a higher correlation with organoleptic scores 
for maturity than did other objective methods. The 





viscosity method has the added advantages of simplicity 


and speed of determination. 
92 pages. $1.15. Mic 55-1048 


THE SYNTHESES OF SOME CARBONYL COMPOUNDS 
ASSOCIATED WITH MILK FAT DETERIORATION 


(Publication No. 14,194) 


William Gasser, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. Mark Keeney 


The development of off-flavors in milk and other dairy 
products, due to the deterioration of fats, has been attrib- 
uted by some investigators to the formation of carbonyl- 
type compounds. A number of carbonyl-type compounds 
were prepared, their physical and organoleptic properties 
noted, and suitable derivatives made. These compounds 
consisted of a series of nine-carbon, straight-chain, alpha- 
beta unsaturated ketones which included 2-nonen-4-one, 
4-nonen-3-one, 4-nonen-6-one and 3-nonen-5-one. Also 
included in the group were 1-hepten-4-one and 1-hepten- 
0-one, seven-carbon, straight-chain, unsaturated but not 
conjugated ketones. The 2,4-dinitrophenylhydrazones 
and/or the semicarbazones were prepared as derivatives 
of the above compounds. To further characterize the 
nonenone compounds, maximum absorption spectra were 
determined and molar refractions measured. 

2-Nonen-4-one was prepared by a Grignard reaction 
with 1-bromopentane and crotonaldehyde. The resultant 
carbinol was oxidized to the ketone with potassium dichro- 
mate and sulfuric acid. 4-Nonen-3-one was prepared by 
means of the Friedel-Crafts reaction using hexene-1 and 
propionyl chloride. 4-Nonen-6-one was also prepared by 
means of the Friedel-Crafts reaction using pentene-1 and 
butyryl chloride. The bromination of 5-nonanone and its 
subsequent dehydrobromination yielded 3-nonen-5-one. 

The synthesis of 1-hepten-4-one was carried out by the 
Grignard reaction with allyl chloride and butyraldehyde. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





FOOD TECHNOLOGY 


2157 





The carbinol thus formed was oxidized to the ketone with 
potassium dichromate and sulfuric acid. Evidence seems 
to indicate that a mixture of 1-hepten-4-one and 2-hepten- 
4-one was obtained. Using diethylmalonate as the starting 
compound, a series of reactions was undertaken to pro- 
duce 1-hepten-5-one. This series included the synthesis 
of diethylallylmalonate, allyl malonic acid, 4-pentenoic 
acid and 4-pentenoyl chloride. The 4-pentenoy] chloride 
was then reacted with ethyl magnesium bromide in the 
presence of cadmium chloride to yield 1-hepten-5-one. 

A study of the organoleptic properties of these ketones 
showed that none of them exhibited the flavor and odor of 
oxidized fat. 92 pages. $1.15. Mic 55-1049 


BIOLOGICAL ASSAY OF INSECTICIDES 
IN PROCESSED VEGETABLES 


(Publication No. 14,461) 


Gerald Deland Gernon, Jr., Ph.D. 
The Ohio State University, 1955 


Six insecticides, malathion, demeton, perthane, Strobane, 
dieldrin, and endrin were evaluated by the modified Sun 
Method, with Drosophila melanogaster as the assay organ- 
ism. This procedure was followed to establish 4 dosage 
levels that would give a range of mortalities between 30 
and 85 per cent and which would approximate a straight 
line when plotted on logarithmic-probability paper. Mor- 
talities were recorded at various time intervals until the 4 
concentrations gave mortalities in the desired range. 
Malathion and demeton had to be eliminated because of 
variation between replicates in repeated runs. Since 
Demeton, perthane, and Strobane had relatively low toxic- 
ities for the fruit fly, small residues could not be detected 
by this method. The LD. values at 25° C. for demeton, 
perthane, and Strobane were approximately 9 p.p.m. in 22 
hours, 200 p.p.m. in 15 hours, and 27 p.p.m. in 48 hours 
respectively. The stereoisomers, dieldrin and endrin, 
were found suitable for assay by the direct-contact mac- 
erated-tissue technique. 

The fruit flies were reared on a corn meal-molasses- 
agar media at 25°C. Six replicates, using 50 flies each in 
the modified Sun Method and 20 flies each in the Culture 
Tube Method, were prepared for each insecticide level. 
The flies were from a mixed population and varied from 
6 to 30 hours in age. 

Assay determinations were made for dieldrin and endrin 
in canned and frozen snap beans, by the modified Sun 
Method. A small increment of toxicant, a concentration 
that approximated the LDs) value, was added to the treated 
sample. The difference between the sample plus the incre- 
ment of toxicant and the selected level in the standard 
series was the mortality due to the unknown effective 
residue. 

The simplified method of Litchfield and Wilcoxon was 
used to plot the dosage-mortality curves. For each assay 
analyzed by Tukey’s Method, the residue value was stated 
as lying between two insecticide concentrations. 

For dieldrin-treated samples of canned lima beans, the 
residue values were stated as lying between 0 and 0.30 
p.p.m. and 0 and 0.07 p.p.m.; for frozen lima beans, 0 and 
>0.83 p.p.m. and 0 and 0.64 p.p.m.; and for frozen snap 
beans, 0.11 and 0.64 p.p.m. and 0.10 and >1.11 p.p.m. For 








endrin-treated samples of canned lima beans, the residue 
values were stated as lying between 0 p.p.m. and 0 and 
0.20 p.p.m.; for frozen lima beans, 0.22 and >1.11 p.p.m. 
and 1.11 and ~1.11 p.p.m.; and for frozen snap beans, 

0.20 and 0.54 p.p.m. and 0 and 0.11 p.p.m. Thus the legal 
tolerance for dieldrin of canned and frozen lima beans 

and frozen snap beans can be determined by means of fruit 
fly bioassays (modified Sun Method). 

The investigator also initiated some preliminary work 
in the Culture Tube Method, using dieldrin and endrin. 
Pumpkin was spread over wood stakes and stainless steel 
strips. There was less variation when the stainless steel 
strips were used. 140 pages. $1.75. Mic 55-1050 


A STUDY OF THE FATTY ACID DERIVATIVES 
OF SUGARS AND RELATED COMPOUNDS 


(Publication No. 13,503) 


Shrinath Sheshgiri Kalbag, Ph.D. 
University of Tlinois, 1955 


Fatty acid derivatives of glucose and related compounds 
were prepared and their properties studied for possible 
applications in food products. Lauric ester of glucose and 
palmitic esters of sorbitol, glucose, methyl glucoside and 
gluconolactone were prepared by reacting the acid chloride 
with a pyridine solution of the hydroxy compound. When 
the reaction mass was poured into cold dilute acid, the 
ester separated out. The crude ester was removed by fil- 
tration washed with water and dried. The compounds were 
purified by recrystallization from acetone or 95% ethyl 
alcohol. The acid value and the hydroxyl value of each of 
the esters was determined. 

From the results of analyses, it was observed that mix- 
tures of mono and diesters were obtained even when less 
than one mole of acid chloride per mole of the polyhydroxy 
compound was used. Reaction at higher temperatures gave 
fully esterified compounds. Monoesters of diacetone glu- 
cose and triester of monoacetone glucose were prepared, 
however attempts to remove the isopropylidene groups by 
hydrolysis did not succeed. Esters containing each one of 
the following as a major component were obtained by the 
method described above: sorbitol dipalmitate, glucose 
monopalmitate, glucose tripalmitate, methyl glucose tri- 
palmitate and dipalmitoyl gluconolactone. All of these 
compounds were soluble in corn oil but insoluble in water. 
To increase the hydrophilic character of these esters, a 
phosphoric acid radicle was introduced into some of them. 

Methyl glucose diphenyl phosphate was prepared by the 
action of diphenyl phosphoryl chloride on methyl glucoside 
in pyridine solution. The methyl glucose diphenyl phos- 
phate was esterified with palmitoyl chloride to obtain 
methyl tripalmitoyl glucose diphenyl phosphate. The same 
compound was also obtained by phosphorylation, followed 
by palmitoylation, without the intermediate separation of 
methyl glucose diphenyl phosphate. The protective phenol 
groups were removed by hydrogenolysis in glacial acetic 
acid medium with platinum catalyst, to obtain methyl tri- 
palmitoyl glucose phosphate. Phosphorylated compounds 
were obtained by the action of phosphorous oxychloride on 
glucose monopalmitate at -20°C. and glucose tripalmitate 
at room temperature and at 100°C.., all in pyridine solution. 
Phosphorylated glucose palmitate and phosphorylated 
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glucose laurate were also prepared by the action of phos- 
phorous oxychloride on the reaction mass after acylation 

of glucose, without the intermediate separation of the glu- 
cose esters. 

The following compounds were soluble in water: phos- 
phorylated glucose monopalmitate prepared from glucose © 
monopalmitate, phosphorylated glucose monopalmitate pre- 
pared from glucose in one step and phosphorylated glucose 
laurate. The surface and interfacial tension of the aqueous 
solutions of these compounds were measured and their 
capacity to form oil in water emulsions was tested. Phos- 
phorylated glucose monopalmitate was found to have good 
emulsifying properties, whereas the corresponding lauryl 
compound was very effective in reducing surface and inter- 
facial tension. The following compounds were soluble in 
corn oil: sorbitol dipalmitate, glucose monolaurate, glu- 
cose monopalmitate, methyl glucose tripalmitate, dipalmi- 
toyl gluconolactone, methyl tripalmitoyl glucose phosphate 
and phosphorylated glucose tripalmitate. The interfacial 
tension against water of the oil solutions of these com- 
pounds was measured and the capacity for emulsifying was 
compared. Glucose monolaurate was found to be most ef- 
fective in reducing interfacial tension and sorbitol dipal- 
mitate and glucose monopalmitate had good emulsifying 
power. The fatty acid derivatives of glucose, in general, 
seemed to be useful in modifying the properties of edible 
fats. 54 pages. $1.00. Mic 55-1051 


EFFECTS OF IONIZING RADIATIONS 
ON SOME PROTEIN COMPONENTS OF FOODS 


(Publication No. 13,936) 
Frank Joseph McArdle, Ph.D. 
Purdue University, 1955 


Major Professor: Norman W. Desrosier 


Effects of cathode ray irradiation on casein and egg 
albumen were studied. Some of the radiation induced 
changes in the proteins when irradiated in their natural 





environment, and in aqueous solutions, were determined. 
Molecular changes in casein and albumen when irradiated 
in aqueous solution were determined by studying sulfhydryl 
activity, enzyme reaction rates, relative viscosity, and 
electrophoretic behavior. 

The rennet coagulation time of casein was retarded and 
its stability to heat was reduced when milk was irradiated. 
Both of these changes appeared to be related to the reduc- 
tion in available calcium. The effects of radiation resem- 
bled those of heat. 

A substantial destruction of thick albumen resulted 
from radiation sterilization of shell eggs. The electrophor- 
etic pattern and mobility of the albumen also were altered 
by irradiation. 

A splitting of casein molecules into smaller fractions 
occurred when the purified protein was irradiated in aque- 
ous solution. Further irradiation caused the association of 
these molecular fractions until visible coagulation took 
place. The effects were similar to those produced by heat. 

Molecules of egg albumen were transformed from a 
globular form to an asymmetrical molecule when the puri- 
fied protein was irradiated in aqueous solution. Molecular 
splitting apparently did not occur, but association of the 
unfolded molecules resulted in coagulation when irradiation 
was prolonged. The results of radiation again resembled 
those changes induced in the protein by heat. 

The trypsin hydrolysis rates of casein and egg albumen 
were increased when the proteins were irradiated. This 
increased susceptibility to the action of proteolytic en- 
zymes, along with the radioresistance of such enzymes in 
foods, indicated that some of the changes in irradiated 
foods might result from the accelerated activity of natu- 
rally occurring proteolytic enzymes on the activated sub- 
strates. 

All of the observed effects were reduced when the pro- 
teins were irradiated in the presence of ascorbic acid. 

An objective method for determining molecular changes 
which occur in proteins during irradiation is provided by 
electrophoretic analysis. Studies of the comparative 
changes in electrophoresis patterns and mobilities provide 
an objective means of evaluating the effectiveness of free 
radical acceptors. 120 pages. $1.50. Mic 55-1052 
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JOHNSON COUNTY: A GEOGRAPHIC STUDY 
REPRESENTATIVE OF THE WESTERN 
PLAINS REGION OF MISSOURI 


(Publication No. 14,064) 


Courtney C. Aldrich, Jr., Ph.D. 
Louisiana State University, 1955 


— Supervisor: Professor Fred B. Kniffen 


This is a physical, cultural and economic study of a 
political unit that is typical or representative of a much 
larger area — the Scarped Plains region of western and 
southwestern Missouri. 

Investigation for this study began with a physical 





analysis of the area, establishing a background of environ- 
ment that would serve as a stage for the cultural impress. 
An insight into settlement patterns followed, involving the 
backgrounds and character of the settlers, and relating 
the physical setting to the story of human occupance. 

In order to complete these steps, it was necessary to 
examine voluminous survey field notes, thousands of origi- 
nal land-entry records, and other early county records 
which have been preserved to the present time. Some of 
the results were tabulated cartographically, and an insight 
was gained of the area before 1860 that is not obtainable 
from any published works. A study of the growth and de- 
velopment of the county in the last half of the nineteenth 
century followed, with particular attention being paid to 
an evaluation of the changing economy. The dynamic 
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character of the cultural landscape was noted, and the ap- 
pearance and evolution of various cultural elements estab- 
lished more firmly the relationship of the county to a much 
larger area. 

Finally, a cultural and physical study of Johnson County 
at the present time was made, including characteristics of 
the population, town patterns, land use and other significant 
cultural features of the landscape. A field investigation of 
services and functions of settlements was made, which 
helped in an economic evaluation of the area in recent 
times. 

In light of the physical setting and the study of a century 
and a quarter of white settlement in Johnson County, it is 
concluded that pre-eminence was attained in the last quar- 
ter of the nineteenth century that represented the peak 
economic development of the county. It appears that popu- 
lation loss and economic decline will be continued, a pat- 
tern that is characteristic of all the region of southwest 
Missouri not embracing a large urban development. 

The above conclusion is based on the limited inherent 
qualities of the physical environment, and on the continu- 
ance of a cultural trend evidenced in larger geographic 
regions of which the county is merely a small part. Lim- 
ited opportunity to earn a living has made for a steady 
exodus of people from the area. It is also concluded that 
the county’s economic future is dependent on a more gen- 
eral agricultural pattern, with a broad program of conser- 
vation absolutely essential. The study of Johnson County 
for over a hundred years reveals a most dynamic charac- 
ter of the cultural landscape, even though the area lies in 
a larger region of relative cultural and physical homoge- 
neity. 273 pages. $3.41. Mic 55-1053 


THE ROLE OF THE ECONOMIC-GEOGRAPHIC 
FACTORS IN THE ORIGIN AND GROWTH 
OF GRAND RAPIDS, MICHIGAN 


(Publication No. 14,449) 


Perry Levi Bailey, Ph.D. 
The Ohio State University, 1955 


The economic-geographic elements of Grand Rapids 
were studied in the hope of discovering some fundamental 
concepts involved in the growth of cities. The location of 
Grand Rapids favored a concentration of trade routes in 
western Michigan which in turn contributed to the develop- 
ment of the city as a commercial and processing center. 
Because of these favorable circumstances Grand Rapids 
seems destined to become the primate city of western 
Michigan, similar to Chicago in its relation to the Mid- 
west. 

The location of Grand Rapids with respect to Midwest- 
ern markets has become less favorable in recent years. 
However, this handicap has been offset by emphasis upon 
quality in the development of the furniture manufacturing 
industry. 

Until 1930, the furniture industry dominated the eco- 
nomic life of the city. This fact was both advantageous 
and disadvantageous to the people. The city built a repu- 
tation for quality which gave it prestige among the furni- 
ture centers of the nation and profit to the citizens. The 
handicap lay in the fact that when an economic slump oc- 
curred, workers had no other activities in which to engage, 





and the entire community suffered. Such was the case in 
1930. 

The 1930’s were test years for the survival of Grand 
Rapids’ furniture industry and the city’s total economy. 
The industry survived, thanks to its reputation for quality 
and craftmanship. Later, however, the advent of World 
War II brought large metal plants to Grand Rapids. These 
took up some of the employment slack caused by the tem- 
porary decline of furniture manufacturing. In addition, 
the production of metal furniture was started. 

Immigrant people, largely Belgians, Dutch, English, 
German, and Polish, bolstered the furniture industry and 
provided the city in general with stability. As compared 
with other factors, their influence appears to have consti- 
tuted a major contribution to the city’s progress. 

In general, a combination of early favorable locational 
elements, raw material availability, and leadership con- 
tributed to the growth of Grand Rapids. Although geo- 
graphic and non-geographic conditions played important 
roles here, the latter were so impressive they suggest 
that the geographer probably needs to focus greater atten- 
tion upon them in all urban studies than he has done here- 
tofore. 137 pages. $1.71. Mic 55-1054 


OAK RIDGE, TENNESSEE: A GEOGRAPHIC STUDY 
(Publication No. 15,075) 


Dale Edward Case, Ph.D. 
The University of Tennessee, 1955 


Major Professor: Loyal Durand, Jr. 


Oak Ridge, situated in the Folded Appalachians of east- 
ern Tennessee, is the foremost center for the production 
of fissionable materials within the United States. It is also 
the focus for radioisotope manufacture and distribution. 
The history of the 60,000-acre federally-owned and civil- 
ian-operated reservation and the geography of the con- 
trolled area and the townsite of Oak Ridge itself is brief 
and dramatic. 

Sections of Anderson and Roane Counties were acquired 
by the Government for the highly secret Manhattan Project 
in the late summer of 1942. By the middle of the following 
year, the natural and cultural settings of the ridge-and- 
valley terrain had been markedly changed, and the nearby 
areas had been greatly modified by the impact of the proj- 
ect. 

The geography of the pre-Oak Ridge period is discussed 
and analyzed, and it serves as a basis from which the ge- 
ography of the present community emerged rapidly. The 
planning and the constructing of Oak Ridge city and the 
adjacent research and manufacturing operations are devel- 
oped. Problems, such as the removal of farm and nonfarm 
residents, the procurement of labor and highly technical 
personnel, the building of plants and housing units, and the 
development of a community heretofore unknown in the 
United States, are discussed and interpreted. Out of all 
the “boom-town” activities of the World War II period of 
growth and development, there emerged a city which has 
maintained its rank as the fifth largest in Tennessee. 

The geography of the past, the postwar period, and the 
present have been markedly affected by the changes insti- 
tuted under a planned control. The community itself has 
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been built and rebuilt and is still undergoing processes of 
change. The urban development has expanded in some di- 
rections and has receded from others. Road patterns, 
access roads, and locations of subdivisions in the city have 
been modified and even changed. The original commercial 
core is gradually being replaced with a centralized shop- 
ping district. 

The study, beginning with the prewar “historical geog- 
raphy,” concludes with an analysis of the present types of 
land use and the patterns and functions which have devel- 
oped in the community. 316 pages. $395. ‘Mic 55-1055 


SOME GEOGRAPHIC ASPECTS OF 
MOTOR VEHICLE TRAVEL IN RURAL AREAS — 
EMPIRICAL TESTS OF CERTAIN GEOGRAPHIC 
CONCEPTS OF LOCATION AND INTERACTION 


(Publication No. 14,247) 


Charles Dennis Durden, Ph.D. 
University of Washington, 1955 


Interrelationships between concepts in geography and 
motor vehicle travel are the subject of this study. A frame 
of reference for the investigation is provided by a methodo- 
logical introduction which reviews common precepts of 
geography and common precepts of scientific inquiry. 
Within this frame of reference, deductions are made from 
widely-held geographic constructs pertaining to location 
and interactance. These theoretical deductions are used 
as the bases for empirically testing 34 hypotheses. The 
hypotheses postulate a spatial regularity in the site selec- 
tions and travel behavior patterns of rural residents. 

The empirical data used were gathered by field inter- 
views based on a randomly-selected sample of 226 dwelling 
units in rural areas of Snohomish County, Washington. 
These interviews disclosed that families residing in 125 
of the dwelling units obtain the largest portion of their in- 
come from agricultural operations, and these dwelling 
units were classified as farms. The largest income source 
for families living in the reniaining 101 dwelling units was 
off-farm employment. These dwelling units were classi- 
fied as commuter residences. In addition to income infor- 
mation, the interviews provided data pertaining to land oc- 
cupance and travel behavior patterns. 

Following a series of operating assumptions that recon- 
cile the interview data with the theoretical deductions, the 
hypotheses are tested using statistical decision procedures. 
The statements listed below summarize the substantiated 
hypotheses. 

1. The extent that farmers and commuters discrimi- 
nate differentially among land quality types makes it man- 
datory that considerations of land quality differences be 
incorporated into any research design which seeks to asso- 
ciate spatial factors causally with the site choices of 
ruralists. 

2. Farms producing different commodities tend to 
locate at different distances from the centers that are 
most important to them. Such centers are designated pri- 
mary central places. 

3. There is a pronounced tendency for farm locations 
to be associated with the locations of the better roads. 

4. Farms tend to be nearer their primary central 
places than are commuter residences. 





9. The routes used by commuters for interaction with 
their primary central places tend to be more efficient than 
those used by farmers. 

6. Workers who commute regularly tend to reside 
nearer their job sites than do workers whose commutation 
is relatively more seasonal. 

7. The residence sites of commuters who have been at 
their jobs for one year or longer tend to be on roads with 
better surfaces than those of commuters who have held 
their present jobs for less than one year. 

8. Workers whose job sites change from place to place 
tend to commute longer distances than workers whose job 
sites are relatively fixed. 

9. There tend to be differences between the distances 
traveled for different functional trip types. 

10. Different functional trip types tend to take place 
over routes having different efficiencies. 

11. Workers who share rides on the journey to work 
tend to commute longer distances than workers who com- 
mute alone. 

12. The frequencies of usual household shopping trips 
tend to decrease sharply as the distances of such trips 
increase. 

13. The tendency for trip frequencies to diminish with 
trip distance varies markedly between different functional 
trip types. 

14. Different frequencies of usual household shopping 
trips tend to be associated with different road surfaces at 
the place of origin of such trips. 

15. Different route distances tend to be associated with 
trips to service centers of different size. In general, the 
larger centers attract longer trips. 

16. Different travel route efficiencies are associated 
with trips to service centers of different size. Generally, 
trips to larger centers take place over more efficient 
routes. 

The hypothesis-testing phases of this study are fol- 
lowed by concluding sections that appraise the research 
operations, point out some theoretical implications of the 
investigation, and suggest future research which can build 
on this study’s findings. 183 pages. $2.29. Mic 55-1056 


AN ANALYSIS OF IRRIGATION 
IN THE GANGETIC PLAIN 


(Publication No. 14,191) 


David Firman, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Charles Y. Hu 


The principal objectives of the study are to obtain data 
for evaluating the present utilization of irrigation in the 
Gangetic Plain, the effects of irrigation, and the possibili- 
ties of further development as a means of improving agri- 
cultural conditions. The following aspects of irrigation 
comprise the framework of the study: (1) Factors asso- 
ciated with the need of irrigation; (2) Principal features 
of agriculture and irrigation; (3) The geographic distribu- 
tion of irrigated areas. A regional setting of the study 
area is provided for reference purposes. 

Two major factors have made it necessary to develop 
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irrigation systems in the Gangetic Plain: (1) Climate and 
(2) Food Supply. The climate is characterized by an irreg- 
ular seasonal distribution of rainfall and a relatively high 
annual and seasonal variability of rainfall. The undesira- 
ble effects of these climatic conditions on agriculture are 
further aggravated by low relative humidities and high 
evaporation during the dry period. Famine as a result of 
drought, often has been a menace to the population of the 
Gangetic Plain. This has been one of the principal factors 
in stimulating the construction of modern irrigation works 
during the past century. The problem of food shortages 
has been critical in recent years. Among the major causes 
of food shortages are the large population in relation to 
cultivable land, the low yields of crops due to antiquated 
methods of cultivation, the limited use of fertilizers, and 
the lack of a timely and adequate water supply. These con- 
ditions clearly point to the urgent need of a reorganization 
of the agricultural system and the expansion of irrigation. 

Present irrigation facilities in the Gangetic Plain are 
inadequate; only 29 per cent of the net cultivated area can 
now be irrigated. The indigenous types of irrigation 
(open-wells, tanks, innundation canals, and ‘other types”) 
alone serve about 18 per cent of the net cultivated area. 
State irrigation facilities (canals and tube-wells) are used 
to irrigate about 11 per cent of the net cultivated area. 
These irrigation facilities contribute significantly to the 
total irrigated area, but they have not replaced the indige- 
nous types of irrigation. State irrigation facilities are 
being expanded currently under a Fifteen Year Plan. 

From the standpoint of available water resources alone, 
the irrigated area of the Gangetic Plain can be expanded 
much more than is planned within the next fifteen years. 
However, limitations may be observed, when the facilities 
for utilizing the water resources are considered. The max- 
imum use of water from run-off in all parts of the Gangetic 
Plain will be attained by the end of the Fifteen Year Plan, 
or shortly thereafter. It will not be possible to utilize ad- 
ditional supplies of run-off unless new irrigation engineer- 
ing techniques are developed. The main problem is to 
increase the capacity for storing the surplus run-off during 
the southwest monsoon. However, the future use of ground- 
water supplies is more promising. Irrigation can be ex- 
panded in nearly all parts of the Gangetic Plain by the use 
of additional tube-wells. 

An additional 9.1 million acres of the net cultivated 
area in the Gangetic Plain will be under irrigation by 1971. 
It is estimated that approximately 0.183 tons of foodgrains 
will be added to the annual production of each irrigated 
acre. This will provide about 1.7 million tons of foodgrains 
annually, or 14.5 per cent of the foodgrain increase needed 
to feed the population. Thus, the expansion of irrigation 
alone cannot be expected to offset food deficits. However, 
it is possible that irrigation in conjunction with widespread 
improvements in agriculture will supply enough foodgrains 
to maintain the present low level of nutrition. 

467 pages. $5.84. Mic 55-1057 





A COMPARATIVE STUDY OF THE 
GEOGRAPHIC FACTORS IN THE RISE OF CITIES 
IN THE HOCKING VALLEY, OHIO, WITH SPECIAL 
REFERENCE TO THEIR LOCATIONS AND SITES 


(Publication No. 14,477) 


Forrest Lester McElhoe, Jr., Ph.D. 
The Ohio State University, 1955 


Problem. The purpose of this study was to discover 
whether the origin and growth of.cities located in a given 
valley are associated with a definite group of physical con- 
ditions related to location and site. By comparing the re- 
sults of many locational studies, it was hoped that geo- 
graphical principles would be discovered which would be 
useful in predicting locations and sites favorable for the 
rise of cities. 

Procedure. Thirty-three centers along the Hocking 
Valley, Ohio, were selected as the basic units in this com- 
parative study. Historical factors involved in the selection 
of each site were investigated. The centers were then ana- 
lyzed in relation to pre-glacial and present drainage and 
relief. Finally, the development of each city was studied 
to determine the role of geographic factors in its growth. 

Results. Cities are located at junctions of the Hocking 
Valley with valleys produced by former streams. Centers 
have also developed at each point along the Hocking Valley 
that is adjacent to an old valley floor. 

In regard to present drainage, most of the cities are 
located along the Hocking River at points which are up- 
stream from tributaries. Sites situated above the normal 
level of floods have been selected for each center. Each of 
the more extensive terraces has been used as a site for a 
city. The centers which were founded along the river bank 
as ports or milling centers are on the outer banks of me- 
anders, while those centers founded back from the river 
are typically some distance from the inner sides of mean- 
ders upon high land. 

Most of the cities are located on the eastern, or sunny, 
side of the Hocking Valley. In addition to the response to 
sunlight these cities have enjoyed the benefit of several 
other factors such as accessibility to sources of settlers 
and access to large tributary valleys and to a number of 
natural routes leading to low divides. Cities on the shady 
side occupy sites which are accessible to radiation and 
are typically at points where there are level upland areas 
adjacent to the Hocking Valley. 

In relation to size, the largest cities, except for the 
major mining center, are located in areas having the fol- 
lowing natural advantages: break in both valley walls; at 
the focus of valleys leading to low divides; in areas of low 
local relief and average slope. Centers are small in the 
following localities: in sections of the valley lacking 
major tributary valleys at right angles to the Hocking; in 
sections distant from neighboring valleys; near steep val- 
ley spurs; in youthful sections; in the mouths of tributary 
valleys where they flow into outer meanders of the Hocking. 
Lack of development was due largely to the difficulty of 
building transportation routes to these areas. 

In each mature valley section the major city is cen- 
trally located with reference to its area of level land, 
whereas small centers characterize the narrow ends of 
the valley sections. The size of the center is inversely 
proportional to the average slope. 

Conclusions. Even though transportation and human 
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initiative affected the founding of settlements, each center 
developed in a location which possessed many natural ad- 
vantages. Companies or individuals founded commercial 
centers in locations which were accessible to the surround- 
ing area and industrial centers in locations which were ac- 
cessible to mineral resources. Subsequent growth was 
dependent mainly upon locations which combined a number 
of favorable physical and economic conditions. 

208 pages. $2.60. Mic 55-1058 


LAND UTILIZATION IN THE LAKE DAKOTA PLAIN 
(Publication No. 13,126) 


Jewell Anderson Phelps, Ph.D. 
Northwestern University, 1955 


The subhumid and semiarid lands of the United States 
have been characterized by instability — of climatic condi- 
tions, crop yields and population. In lands devoted prima- 
rily to commercial grain farming the problem of instability 
at times has been particularly acute. The purpose of this 
study is to examine agricultural land use in a part of the 
subhumid border of the Spring Wheat Region. 

Objectives of the study are: (1) to show the nature 
and diversity of conditions within the area; (2) to deter- 
mine the possible effects of recent changes in land use 
upon agricultural stability; (3) to present the major prob- 
lems still unsolved in the area; (4) to evaluate present 
land use and suggest possible improvements. 

This study is based on information obtained from field 
investigation and examination of statistical data supplied 
by the United States Bureau of the Census. 

The area chosen for study is the bed of the ancient gla- 
cial lake Dakota. The Lake Dakota Plain, approximately 
1,800 square miles in area, is located in the James River 
Valley which is tributary to the Missouri. Nine-tenths of 
the lake plain lies in South Dakota, a small wedge extend- 
ing into North Dakota. 

The Lake Dakota Plain is an area of unusual natural 
potentialities. Few lands are so well endowed in surface 





configuration and soil conditions. Undependable moisture 
supply is the only serious natural handicap. The lake 
plain is not a homogeneous area, however. Surface fea- 
tures include level lake silts, wind-blown hillocks and 
dunes, marshland, and land dissected by stream erosion. 

Largely in response to physical conditions, three dis- 
tinct regions have developed. The Cash-grain Region, 
which occupies about one-third of the lake plain, is char- 
acterized by a system of farming in which the production 
of grain for cash sale is the dominant activity. The Live- 
stock Region, occupying less than one-sixth of the total 
area, is characterized by the production of farm animals, 
especially beef cattle. In the Mixed-farming Region, 
which is the largest of the three regions, both cash crops” 
and livestock are important sources of income. 

Although farmers in all regions of the lake plain were 
in relatively good economic condition in 1950, the pros- 
perity was due largely to a decade of higher-than-average 
crop yields and farm prices during the 1940’s. Important 
farm problems remained to be solved. Three are consid- 
ered to be of major importance: (1) low and variable crop 
yields, (2) small size of the farm business, and (3) large 
capital requirement. Other problems such as wind ero- 
sion, poor drainage, and steep and stony land affect seri- 
ously only limited areas within the lake plain. 

Steps for meeting the problems and improving farm 
conditions include: (1) enlarging the farm business, 

(2) raising more farm animals, and (3) growing more 
grasses and legumes and less grain. In both the Livestock 
and Mixed-farming regions farmers have made advances 
in these directions. In the Cash-grain Region, however, 
farmers persist in producing cash grain crops, particu- 
larly wheat. 

It appears likely that the Lake Dakota Plain will remain 
a predominantly agricultural area, with the farm population 
slowly declining as farm operating units become larger 
and mechanization increases. One possible development 
that may alter the pattern of agriculture is the introduction 
of irrigation under the Missouri River Basin Development 
Program. Effects of the program may be felt by the early 
years of the decade, 1960-1970. 

214 pages. $2.68. Mic 55-1059 
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THE GEOLOGY OF THE 
HARRISONBURG QUADRANGLE, VIRGINIA 


(Publication No. 14,343) 


William Bonney Brent, Ph.D. 
Cornell University, 1955 


The Harrisonburg quadrangle includes parts of Rocking- 
ham and Augusta Counties, Virginia, and topographically 
lies within the Valley and Ridge province. The land is in 
a mature stage of erosion and the higher elevations always 
indicate the presence of resistant rocks. The western 
foothills of the Blue Ridge are in the southeast corner of 
the map, and the southwestern end of the Massanutten 
Mountain ridges is in the northeastern quarter. 





The sedimentary rocks of the quadrangle range in age 
from Lower Cambrian to Middle Devonian, with a maximum 
total thickness of approximately 20,000 feet. The Lower 
Cambrian formations, mainly shales, siltstones, dolomites, 
and sandstones outcrop along the west flank of the Blue 
Ridge Mountains. Middle and Upper Cambrian units, prin- 
cipally dolomites and limestones, occur in the southeastern 
and northwestern corner as well as in the center of the 
quadrangle. Most of the map area is underlain by Ordovi- 
cian dolomites, shales, and limestones. In Massanutten 
Mountain, Silurian and Devonian deposits cover about 2.5 
Square miles. Igneous rocks occur as a plug, Mole Hill, 
and as dikes, and all are probably of Triassic age. 

The Harrisonburg area lies in the Appalachian district 
of close folding and is about 40 miles east of the structural 
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front. The quadrangle is bounded by the Blue Ridge anti- 
clinorium on the southeast, and by the North Mountain 
fault on the northwest. The major structural features were 
all formed during the Appalachian orogeny at the close of 
the Paleozoic. There were at least two periods of folding, 
with reverse faulting occurring in the later stages of the 
first period. The present major trace of the Staunton fault 
zone crosses through the center of the quadrangle from 
northeast to southwest, but two detached masses of the 
overthrust sheet (klippen) occur in downfolds several miles 
to the west. A period of folding after faulting is well shown 
by two small klippen just east of the city of Harrisonburg, 
and quarrying operations in the larger of these klippen have 
exposed structural details. For convenience, three struc- 
tural divisions of the quadrangle are recognized: (1) the 
area to the southeast of the Staunton fault zone; (2) the 
Staunton fault zone, including four klippen; and (3) the area 
to the northwest of the Staunton fault zone. The structural 
characteristics of the Harrisonburg quadrangle are repre- 
sentative of Appalachian structure in this general vicinity. 
104 pages. $1.30. Mic 55-1060 


THE LATE GLACIAL AND LACUSTRINE DEPOSITS 
OF ERIE AND HURON COUNTIES, OHIO 


(Publication No. 14,454) 


Lois Jeannette Campbell, Ph.D. 
The Ohio State University, 1955 


The purpose of this study was to investigate the glacial 
deposits and lacustrine sediments of an area in north cen- 
tral Ohio in order to gather information relative to the 
final retreat of the Wisconsin ice from the region of the 
Erie basin. 

Two summers were spent in field investigation, and in- 
formation gathered was plotted on topographic maps. Sam- 
ples of tills and lacustrine deposits were collected at this 
time for later mechanical analysis in the laboratory. Two 
methods of analysis were used: the lacustrine sediments 
were analyzed by pipette, and the tills by the Buoyoucos 
hydrometer method. Analysis of the tills was only in terms 
of the sand-silt-clay ratios, for this gave a satisfactory 
basis for comparison with till sheets recognized in north- 
eastern Ohio. 

The analyzed samples, as well as multiple till sections 
recognized in the field, gave evidence for two texturally 
different tills which are similar to the Early and Late Cary 
tills of northeastern Ohio. The distribution of these tills 
and their relationship to the end moraines remains some- 
thing of a problem, however. In general the Defiance mo- 
raine is built of the clayier (Late Cary) till, but in a poorly 
developed sector in central Huron County both till types 
are present at the surface. Most of the samples analyzed 
from the end moraines south of the Defiance belt suggest 
an Early Cary age, but some of the Late Cary till is also 
present there. 

Depth of carbonate leaching was found to be usable as 
a field criterion in distinguishing the tills, but variation in 
depth of leaching is at least partially the result of varying 
texture and cannot be interpreted as reflecting age differ- 
ences entirely. 

Within the poorly developed sector of the Defiance mo- 
raine, an attempt was made to prove continuity of the 





moraine (a matter somewhat in doubt) by tracing moraine 
crests. This was not successful, however, for there are 
no continuous crests. Kames and eskers are quite numer- 
ous, however. 

Early Cary till at the surface, kames and eskers, and 
the absence of good crests in this portion of the Defiance 
moraine belt are used as evidence that the Berea escarp- 
ment proved an obstacle to ice movement in the last re- 
advances of Wisconsin ice over northern Ohio and so pro- 
tected this region directly to the south and east from thick 
and actively moving ice. The importance of the escarp- 
ment in this respect, as well as a generally stronger con- 
trol of the surface topography by bedrock in the region 
behind the escarpment, supports the recognition of a Low 
Plateau physiographic section in northern Ohio. 

On the lacustrine plain some scattered evidence was 
found for the presence of Lake Maumee I here in north 
central Chio both before and after the readvance to the 
Defiance moraine. 

The presence of well-laminated sediments associated 
with the Huron River valley is recognized. These sedi- 
ments represent the filling of a valley cut during the pre- 
Wayne low stage and are not true glacial varves. Similar 
sediments are also found bordering the south shore of 
Sandusky Bay. The filling of the valleys is assigned to 
Lake Warren, a period to which it appears most of the 
thick “silts” of the lake plain can be assigned. 

Fragments of three Lake Lundy shorelines, Grassmere, 
Elkton, and a lower unnamed stage, were mapped. 

A peat and marl sequence in northwestern Erie County 
was investigated. The alternation of deposits certainly 
represents changing ground water levels, but no final con- 
clusions regarding the ultimate cause are offered. 

219 pages. $2.74. Mic 55-1061 


TEXTURAL AND MORPHOLOGICAL STUDIES 
OF SOME CLAY MINERALS 


(Publication No. 13,468) 


Barbara Jane Schenck Collins, Ph.D. 
University of Illinois, 1955 


Carbon replication techniques in electron microscopy 
have proved to be very valuable in the study of the clay 
minerals in revealing fine textural details. Their study 
has suggested several new structural and morphological 
concepts of considerable importance. 

The well crystallized kaolinites exhibit in electron mi- 
croscope replications a regular book-structure develop- 
ment of large clean-cut hexagonal crystals. Crystal round- 
ing, edge irregularities, and few to no hexagonal books are 
present in the poorly crystallized kaolins. A heterogeneity 
of book stacking seemed correlatable with sedimentary 
origins whereas rounding, fusion, parallel stacking, and 
incipient growth from a groundmass were characteristic 
of hydrothermal alterations or gradual growth from a col- 
loidal weathering product. 

Halloysite was found to exist in two forms; friable and 
porcelainous, both of which may be hydrated or dehydrated. 
Friable varieties show slightly better crystallinity in x-ray 
diffraction patterns with distinct 13, 20, ? , 003 bands 
rather than a diffuse 2.56 to 2.40 A band. Electron micro- 
graphs displayed a larger, more fully developed lath and 
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tube development in the friable halloysites with less 
groundmass fusion, flake texture and compaction of struc- 
ture. 

Textural studies of dehydrated halloysite clearly 
showed actual upward peeling and curling of lath forms 
into tubes, particularly noticeable in areas more subject 
to dehydration. Since it is believed that necessary evacua- 
tion of the material prior to examination causes dehydra- 
tion, all published electron micrographs of halloysite are 
undoubtedly the dehydrated form, especially those in which 
the actual clay material has been placed into the electron 
microscope. Therefore, it is believed that the tubular char- 
acter is typical of the dehydrated halloysite. Dehydration 
through loss of water and fracturing causes upward peeling 
of the elongate elements through release of molecular 
forces holding the sheet structure together. Sheet and lath 
curling and tubular development accompany the peeling and 
result from the uneven stress of dehydration shrinkage. 
The development of tubes may range from partial to com- 
plete as seen in the replica electron micrographs. There 
was no evidence for any “collapse” or unrolling of tubes. 

It is suggested that any heretofore observance of such col- 
lapse is a function of the method used rather than a natural 
feature of dehydrated halloysite morphology. Drying of 
clay material upon the grids may easily result in flattening 
and distortion through the forces of surface tension. 

A “halloysite” x-ray diffraction pattern was found to be 
also characteristic of a new mineral which is structurally 
a transition between the clay minerals allophane and kao- 
linite and the new name “‘allokite” is suggested for the 
species. The mineral is characterized by small equidimen- 
sional rounded hexagonal plates with varying amounts of 
offset along the a and b axes but parallel to the (001) 
plane. Its structure like that of halloysite is probably com- 
posed of silica tetrahedral and alumina octahedral sheets 
with interlayer molecular water and random displacement 
along the a and b axes in multiples of nb,/6 and ma,/6. 
The electron micrographs clearly showed the relationship 
between this mineral, allophane, and kaolinite. 

The clay mineral “‘allophane” was shown in replication 
electron micrographs to be a distinct crystalline species 
with an atomic structure. It is characterized by parallel 
lying rounded hexagonal plates and is structurally like kao- 
linite with probable complete to almost complete random 
displacement along both the a and b axes. 

A study of the montmorillonite clay minerals suggested 
no relationship between surface textures and the exchange 
capacity or physical properties. It is possible that the tex- 
ture is affected instead by the mode of formation and en- 
vironmental conditions of development. Further study, 
however, is needed before any definite conclusions may be 
reached. 125 pages. $1.56. Mic 55-1062 


GEOLOGY OF THE LIMESTONE ISLANDS, 
PALAU, WESTERN CAROLINE ISLANDS 


(Publication No. 13,522) 
Arnold Caverly Mason, Ph.D. 
University of Illinois, 1955 


The Palau Islands, 800 miles southwest of Guam, are 
the exposed crest of one of the arcuate submarine ridges 
separating the basins of the Philippine Sea and the Pacific 





Ocean. The group extends 90 miles from north to south- 
west and contains about 350 islands having a total area of 
approximately 160 square miles. The Palau Reef, partly 
barrier and partly fringing, encloses all islands except 
two small atolls to the north and the island of Angaur to 
the southwest. 

The islands are of three types: volcanic, high lime- 
stone, and low limestone. Some islands are of mixed types, 
as Koror, half of which is underlain by volcanic rocks and 
half by limestone. 

The volcanic islands include Babelthuap, which is by 
far the largest and has a maximum altitude of 785 feet, and 
a few small neighboring islands. The volcanic rocks are 
largely pyroclastic andesites and many are submarine in 
origin. They were erupted in late Eocene and possibly 
Oligocene times, as determined from Foraminifera in ma- 
rine tuffs. They are extensively faulted and many beds 
are tilted. 

The high limestone islands to the south overlap the vol- 
canic rocks. They are composed of relatively pure lime- 
stone, the age of which extends from Miocene through 
Pleistocene. Bedding is nearly horizontal, and much of the 
limestone is massive. There is no faulting of significance. 
The larger islands are linear arcs, with tangential inter- 
sections, and have the form of raised reefs. Urukthapel, 
the largest, has an area of 7.2 square miles and a maximum 
altitude of 686 feet. Many smaller islands are composed of 
lagoonal sediments and are remnants from solution erosion. 
The high limestone islands are rugged, consisting almost 
entirely of steep slopes. All are girdled at sea level by a 
solution notch which has a maximum overhang of 20 feet. 

In the interior of the islands are some 22 saline lakes that 
fluctuate with the tide at reduced amplitude and with a lag. 

The low limestone islands fringe the high limestone is- 
lands. They are composed of limestone and coralline de- 
tritus of Pleistocene and Recent age. They are of three 
types: platform, reefrock, and reef and atoll islands. The 
platform islands result from the elevation of sediments 
that accumulated on the bottoms of shallow lagoons. They 
are composed largely of unconsolidated coralline detritus. 
The platform parts of Peleliu and Angaur are sufficiently 
large to contain a Ghyben-Herzberg fresh-water lens, 
which rises slightly above and is in balance with the sea. 

Reefrock islands stand on present living reefs. They 
are composed of reef material that has been elevated in 
position of growth. 

Reef and atoll islands stand on present living reefs also, 
but consist of unconsolidated sediments and, in lesser 
amount, of cemented coralline detritus. Most reef islands 
on the Palau Reef are small and linear. Beyond the north 
end of the Palau Reef are two atolls. Kyangel is a typical 
small atoll, with four islands, the largest of which is inhab- 
ited. Ngaruangl has only a gravel bar awash during storms 

Recent changes of sea level are indicated by numerous 
features. Wave-cut terraces and lagoonal sediments above 
sea level indicate emergence, whereas drowned stalactites 
in caves demonstrate submergence. 

The principal mineral resources of the Palau Islands 
are bauxite and phosphate. Bauxite results from the weath- 
ering of the volcanic rocks under humid tropical conditions. 
Phosphate has formed from the replacement of limestone 
in topographic depressions by leachings from guano. 
Nearly 150,000 tons has been extracted from Peleliu, and 
3,500,000 tons from Angaur. 

180 pages. $2.25. Mic 55-1063 
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FORAMINIFERA OF THE 
AUSTIN GROUP IN NORTHEAST TEXAS 


(Publication No. 14,015) 


Charles Lee McNulty, Jr., Ph.D. 
The University of Oklahoma, 1955 


This research involves the arcuate belt of Austin out- 
crop extending through Dallas, Collin, Grayson, and Fannin 
Counties of northeast Texas. The area is located on the 
northwest flank of the East Texas Basin, where the strata 
dip gently south and east. Here the Austin group includes 
a calcareous facies, extending from Dallas County north- 
ward to Grayson County, and an argillaceous facies, ex- 
tending from Fannin County eastward. Correlation of 
these facies has been the subject of controversy. 

Although 143 foraminiferal species have been reported 
from the Austin, the low faunal density and vague strati- 
graphic location of sample localities justify a systematic 
examination of its microfauna. Such examination was the 
primary objective of this study. In addition, the research 
anticipated some basis for zonation of the Austin group 
and clarification of the relations of calcareous and argil- 
laceous facies. 

Approximately 300 samples were collected and their 
stratigraphic position determined accurately by surveying. 

The foraminiferal content of the samples includes 148 
species, eleven of which are new, eight possibly new, and 
thirty-eight hitherto unreported from the Austin of Texas. 

Nineteen species overwhelmingly dominate the faunal 
population and, in varying proportions, constitute from 75 
to 90 per cent of a given faunule population. Vertical var- 
iation in relative abundance of the nineteen species re- 
veals a gradual change from pelagic to benthonic types 
during the time of Austin deposition. 

Fourteen species may be considered diagnostic of 
Austin strata, Citharina texana (Cushman) being the most 
useful by reason of its persistence. 

The obvious dissimilarity of Austin- Eagle Ford faunas 
and the striking similarity of Austin-Taylor faunas, sug- 
gest that the Upper Cretaceous of Texas may be subdivided 
into two series at the Eagle Ford- Austin contact. 

The fauna of the Austin group is divisible into a lower 





and upper fauna at the zone of Exogyra ponderosa Roemer?, 





which appears to mark an hiatus. The lower fauna is 
named the Normal Austin Fauna and is characteristic of 
all the calcareous facies except its uppermost strata. The 
upper fauna is named the Gober Fauna and is characteris- 
tic of all the argillaceous facies except its lowermost 
strata. Each fauna defines a faunal zone that can be traced 
along strike. 

Along strike the unconformity of the E. ponderosa 
Roemer? zone gradually truncates strata of the Normal 
Austin Faunal zone, causing it to thin northward. Con- 
versely the Gober Faunal zone, which is thickest in north- 
erly Fannin County, thins southward. 

‘Uppermost strata of the Gober Faunal zone change 
facies southward from chalk to mar! and have been in- 
cluded hitherto in the Taylor group in Collin and Dallas 





Counties. It is recommended that these lowermost “Taylor” 


strata, which have been demonstrated to be a mappable 
unit, be removed from the Taylor group and assigned to 
the Austin group. 225 pages. $2.81. Mic 55-1064 





STRATIGRAPHY, STRUCTURE, AND 
ECONOMIC GEOLOGY OF PENNSYLVANIAN 
ROCKS IN WAYNE COUNTY, OHIO 


(Publication No. 14,512) 


Harold Gray Multer, Ph.D. 
The Ohio State University, 1955 


This report primarily represents a stratigraphic study 
of the Pennsylvanian rocks of Wayne County, Ohio, which 
cover an area of approximately 130 square miles. These 
rocks consist of sandstones, shales, clays, limestones, 
and coals, and show a maximum thickness of approximately 
420 feet in the southeastern corner of the county. The 
strata range from the Sharon conglomerate of Pottsville 
age up to shale and sandstone overlying the Middle Kittan- 
ning coal of Allegheny age. A topographic-base (1:62,500) 
map of these deposits was made. Out of a total of 116 rock 
sections found in the field, 73 are listed in the Appendix 
and are referred to in the text of the report; elevations and 
correlations were determined for each section. 

A surface and subsurface study of the Mississippian- 
Pennsylvanian contact reveals that Pennsylvanian Potts- 
ville beds lie disconformably on Mississippian beds of 
Kinderhookian (?) and Osagean age, with a 269 feet maxi- 
mum relief on this surface in the southeastern portion of 
the county. The average slope of this disconformable sur- 
face was found to be 25 to 40 feet to the mile to the south- 
east; the deeper buried Mississippian “valleys” on this 
surface contain Sharon conglomeratic sandstone. Slump 
and differential compaction phenomena are common at the 
disconformable contact when it occurs on the flanks of 
Mississippian “hills.” A contour map was drawn on the 
top of the Mississippian surface. As this latter map rep- 
resents the first large-scale attempt to map the discon- 
formable surface in the state, future regional studies will 
be necessary to properly evaluate tentative conclusions 
made in this report concerning the apparent (1) dendritic 
pattern and (2) southeasterly direction of the drainage on 
the disconformable surface, as well as (3) the amount of 
structural influence, if any, of the older rocks on this sur- 
face. 

Pennsylvanian rocks of the county were found most 
readily subdivided into cyclothems, each constituting a se- 
quence of sediments from the top of a coal to the top of the 
succeeding coal. No single rock unit was found to extend 
over the whole county. Field and well data indicate lateral 
gradation, interfingering, and non-deposition, and a few 
local cutouts are responsible for such lateral limitations. 

Rocks of Pottsville age were found to contain 11 coals, 
12 underclays, two marine limestones, and at least one ore 
and one conglomerate. Allegheny rocks of the county were 
found to contain three coals, two underclays, and one ma- 
rine limestone. Nearly half of the coals were named and 
mapped for the first time in the county. The distribution 
of Fusilinella species in limestones of Wayne County is 
recorded, and their value for stratigraphic work is defined 
and emphasized. 

Deposition of Pennsylvanian rocks up to Quakertown 
coal time was erratic because of the presence of Missis- 
sippian residual “hills”; subsequent deposition was more 
blanket-like in character. 

An average of random regional dips of Pennsylvanian 
rocks in Wayne County indicates a dip of 11.7 feet per 
mile ina S 20° E direction. A southeastward thickening of 
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the intervals between certain rock units is believed due to 
contemporaneous subsidence of areas to the southeast 
during deposition of these Pennsylvanian rocks in Wayne 
County. Evidence for flexures of the regional north- 
northwest-trending Cambridge arch and Parkersburg- 
Lorain syncline are found in both surface and subsurface 
rocks of the county; field evidence of, and conditions favor- 
ing, differential compaction, slide, and slump are also 
found. 

Past, present, and potential future production of Penn- 
sylvanian coals, clays, limestones, and sandstones of the 
county is discussed. 222 pages. $2.78. Mic 55-1065 


MINERALOGY AND STRATIGRAPHY OF THE 
PRE-BEREA SEDIMENTARY ROCKS 
EXPOSED IN NORTHERN OHIO 


(Publication No. 13,536) 


Bruce Warren Nelson, Ph.D. 
University of Illinois, 1955 


The highly argillaceous rocks cropping out below the 
lower Mississippian Berea sandstone in northern Ohio have 
been investigated, and both the detailed field relationships 
and the mineral composition of the various rock units have 
been determined. 

The rocks of northern Ohio are transitional between 
those of the Appalachian geosyncline and the midcontinent 
cratonic area, but they are related especially to the condi- 
tions of geosynclinal sedimentation. The lithologic varia- 
tions are related to facies differentiation by sediments 
derived from an eastern source and to the gradual infilling 
of the basin of deposition. The different lithologic expres- 
sions of rocks occupying the Chagrin, Cleveland, and Bed- 
ford horizons in northern Ohio have been re-defined in 
terms of facies elements. At the Chagrin horizon these 
elements from east to west are: fossiliferous and silty 
Chagrin, unfossiliferous Chagrin with clay ironstone layers, 
Olmsted black shale facies, Vermilion-type black shale 
facies, and Huron black shale facies. At the Cleveland 
horizon the facies elements are: a silty phase of the Cha- 
grin terrain, Trumbull silty black shale facies, Cleveland 
black shale facies, and Vermilion black shale facies. The 
Bedford horizon has been divided into three divisions. Al- 
ternating gray shale and siltstones characterize the eastern 
division, the Euclid lentil and reddish shale near the top of 
the formation characterize the central division, and ab- 
sence of the Euclid lentil and increase in the thickness of 
reddish shale characterize the western division. Linear 
features probably parallel to the Bedford shoreline trend 
about N 20° E. 

A mineralogic analysis of the different lithologic types 
further characterized the rock units occurring in the field 
and revealed variations in mineral composition related to 
the lithologic facies differentiation. Two major rock types 
are present: quartz-illite-chlorite-kaolinite rocks and 
quartz-illite-chlorite rocks. Kaolinite varies in abundance 
between lithologic units and is characteristically absent in 
the highly carbonaceous black shales. 

The illite is closely allied to the two-layer muscovite 
crystallization. The illites from different lithologic types 
were characterized in detail by Fourier syntheses of the 
electron density distribution parallel to the c-axis. The 





syntheses of all illites was found to coincide closely with 
that of muscovite of ideal composition. The effects of 
moderate thermal treatment of the illites were followed 

by means of Fourier syntheses and the results show that 
thermal effects even at relatively low temperatures are 
confined to dehydroxylization and rearrangements in the 
octahedral and tetrahedral layers of the structure. In par- 
ticular the interlayer sites are little affected by thermal 
treatment and it is concluded that little, if any, water oc- 
cupies the interlayer positions. An anhydride structure 
involving rearrangements within the octahedral layer and 
displacements within the tetrahedral layers is formed at 
higher temperatures (600°C.) in agreement with sugges- 
tions of previous workers. The kaolinite is a rather poorly 
crystallized variety. The chiorite is a normal magnesian 
variety, perhaps with a deficient octahedral layer popula- 
tion, and often structurally interlayered with the illite. 

The cause of the coloration of the reddish shales is the 
occurrence of the mineral hematite in these rocks. 

The variations in clay mineral content between different 
lithologic types is discussed in terms of the differential 
flocculation of clay minerals. The inferences drawn from 
the distribution of clay minerals is consistent with and 
supplements the picture of sedimentation derived from the 
field stratigraphic relations of the rocks. 

Finally, certain more speculative considerations about 
the origin, sedimentary environments, and significance of 
the northern Ohio rocks have been discussed. The re- 
gional stratigraphic data fit into a hypothetical picture of 
geosynclinal sedimentation which is proposed. 

113 pages. $1.41. Mic 55-1066 


AGE-DETERMINATIONS ON 
AFRICAN PRE-CAMBRIAN MINERALS 


(Publication No. 13,716) 


Louis Otto Nicolaysen, Ph.D. 
Princeton University, 1954 


An attempt is made to further knowledge of the Pre- 
Cambrian geologic history of southern and central Africa, 
through age-measurements on nineteen pegmatite micas, 
three monazites, and on biotite and zircon concentrates 
separated from a massive granite. Age-determinations 
on the micas are based on the Rb’’-Sr°’ decay scheme. 
Certain spectrochemical and mass spectrometric proce- 
dures for determination of Rb and Sr have been investi- 
gated; comparison of the two methods indicates that the 
mass spectrometric determinations, using stable isotope 
dilution, are more reproducible and less subject to sys- 
tematic error. The isotope dilution determinations were 
made on 200-mgm. samples of mica, using the solvent ex- 
traction and ion exchange techniques developed by Aldrich 
and Davis. The calculated Rb-Sr ages are regarded as 
accurate to within + 7%. Certain of these determinations 
differ from published spectrochemical ages, on micas 
from the same localities, by factors of 1.5 to 1.9. Uranium 
and lead determinations on the monazites and zircon were 
also made by isotope dilution and solvent extraction meth- 
ods. Colorimetric and isotope dilution procedures were 
used for the thorium measurements. 

Comparative Rb-Sr and U, Th-Pb ages are available 
from localities in S. Rhodesia, Namaqualand and from the 
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Cape Town granite. The data indicate that there is proba- 
bly agreement within a factor of 1.3:1, for the ratio of 
strontium ages to lead ages. Differences between U**® - 
Pb? 235 - Pb®°” and Pb?” - Pb*” ages obtained on the 
granite zircon concentrate are interpreted in terms of dif- 
fusion of lead from the zircon crystals. Treatment of a 
monazite (from the Bushveld Complex) with cold 6N hydro- 
chloric acid showed that 7% of the uranium and 20% of 
both Pb*”’ and Pb” are readily dissolved, while thorium 
and Pb*”’ are not soluble to a significant degree. 

Until age-measurements using several decay schemes 
are available from each of the pegmatite localities, only 
tentative geologic interpretations of the data are permitted. 
African pegmatites having an age greater than 2,600 mil- 
lion years occur in geographic proximity to belts of am- 
phibolite, meta-lava, ferruginous quartzite (banded iron- 
stone) and serpentinised peridotite bodies. The correlation 
of post-Kibara and post-Damara granitic intrusives, pro- 
posed by Holmes, is not supported by determinations made 
in this study. The data permit a tentative correlation of 
the Damara and Malmesbury orogenic cycles. The age- 
measurements on the monazite from the Bushveld Complex 
indicate that the Transvaal System is older than has been 
hitherto supposed. The relation of the ‘Orange River’ belt 
of pegmatite emplacement and tectonic activity to the Do- 
minion Reef system is an important unsolved problem of 
South African stratigraphy. 

101 pages. $1.26. Mic 55-1067 


CONODONTS FROM THE TYPE CHESTER, ILLINOIS 
(Publication No. 14,141) 


Carl Buckner Rexroad, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor William M. Furnish 


The presence of conodonts in the rocks of the type 
Chester area has been known for some time. This study 
was undertaken to evaluate their use as Chesterian guide 
fossils in the expectation that they would prove valuable 
aids in correlations of other strata with the type section. 

The shales and thin, interbedded limestones of the com- 
plete stratigraphic sequence were carefully sampled. Co- 
nodont-producing zones were found in every other forma- 
tion. These formations are the Renault, Paint Creek, 
Golconda, Glen Dean, Vienna, Menard, Chlore, and Kinkaid. 

The fauna consists of twenty-seven identified species 
belonging in nine genera. Four additional genera are 
known from fragments, and single specimens or groups of 
fragments appear to represent an additional fifteen species 
and two additional new genera. The genera present are 
Cavusgnathus, Cladognathus, which is a new genus, 
Gnathodus, Hibbardella, Hindeodella, Ligonodina, Ozarko- 
dina, Polygnathus, Prioniodus, Spathognathodus, Subbry- 
antodus, Synprioniodina, and Trichonodella. This fauna is 
distinct from Lower and Middle Mississippian assemblages 
and from the Pennsylvanian. Species will be more useful 
than genera in subdividing the series. 

Similar conodont faunas have been found in the Pella 
beds of Iowa, the Pitkin limestone of Arkansas and Okla- 
homa, the lower part of the Stanley shale of Arkansas and 
Oklahoma, the Barnett formation of Texas, and that 























portion of the Caney shale studied by Branson and Mehl. 
75 pages. $1.00. Mic 55-1068 


THE PLUTONIC ROCKS IN THE 
VANCOUVER NORTH - COQUITLAM AREA, 
IN THE SOUTHERN COAST MOUNTAINS 

OF BRITISH COLUMBIA 


(Publication No. 14,260) 


James Archibald Roddick, Ph.D. 
University of Washington, 1955 


This thesis is essentially a study of the plutonic rocks 
in a 900 square mile section of the southern Coast Moun- 
tains of British Columbia. The purpose of the study was 
to ascertain the general characteristics of such a large 
plutonic area, to determine which phenomena are common, 
and which are rare, and from such data to adopt a theory 
of the genesis of the plutonic rocks which best accommo- 
dates the major characteristics of the region. 

The approach to the problem does not follow the usual 
line, which involves a detailed study of the pre-granitic 
rocks with the emphasis on contact phenomena. The 
writer and certain other geologists (Misch. 1949, p. 210) 
feel very strongly that no matter how thoroughly contact 
phenomena are studied, the only inferences that can be 
made are applicable to the contact area only. It is frus- 
trating, if, after much painstaking work, it is concluded 
from a certain contact that granitization has occurred 
here, that others can maintain that marginal granitization 
has indeed been well proven, but such granitization is to 
be expected to accompany large magmatic intrusions, so 
no important progress has been made. The major prob- 
lem is not the genesis of certain contacts but the genesis 
of the core of the plutonic bodies. The writer believes 
there is sufficient evidence, far from the contacts, in the 
plutonic, rocks themselves, to establish their genesis, and 
once this has been done the result is applicable to the 
whole body not merely to a small portion of its outer mar- 
gin. 

In the first part of the thesis the non-granitic rocks are 
described rather briefly, and in the remainder of the thesis 
the plutonic rocks, along with the small inclusions and 
dykes which are everywhere present, are considered in 
some detail. 

The writer, after the first season’s work, found the 
classifications of plutonic rocks commonly used, to be un- 
satisfactory for rather detailed mapping of large areas of 
plutonic rock. Consequently he devised another classifica- 
tion which places the emphasis on the mafic minerals 
rather than upon the potassium feldspar-plagioclase ratio. 
This classification brings out some important relationships 
which tend to be obscured by the commonly accepted clas- 
sifications. 

The microscopic study of the plutonic rocks involved 
the examination of the characteristics of each of the five 
major constituent minerals (plagioclase, hornblende, bio- 
tite, quartz and potassium feldspar) in each of the rock 
types. This approach brought out the fact that these min- 
erals have different habits in different rocks. The most 
irregular-shaped crystals, and those containing the most 
inclusions were found to be in the hornblende-rich plutonic 
rocks, especially hornblende diorite, and hornblende quartz 
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diorite; while the better shaped crystals, and those free of 
inclusions, were noted in the biotite-rich rocks, particu- 
larly in biotite granodiorite and biotite granite. This evi- 
dence along with other data, substantiates the field data, 
which led to the conclusion that the plutonic rocks evolved 
from about the composition of hornblende diorite, through 
hornblende-biotite quartz diorite, biotite-hornblende gran- 
diorite (and other intermediate types), to biotite granite. 
Hornblende diorite, the least evolved of common plutonic 
rocks, is not far removed from the most common pre- 
granitic rock in the area, a hornblende granulite, into 
which the diorite frequently grades. 

The microscopic study also revealed some interesting 
phenomena bearing on the significance of plagioclase zon- 
ing, the development of twinning in plagioclase, and on the 
origin of perthite. 

The study of the characteristics and distribution of the 
inclusions in different plutonic rocks showed that they are 
most abundant in the least evolved plutonic rock, and least 
abundant in the most advanced rocks. Considerable other 
data are presented, and it leads to the conclusion that a 
magmatic genesis could not account for the widespread 
phenomena observed in the plutonic rocks. 

Perhaps the most interesting part of the thesis concerns 
the dykes. These are described in considerable detail, and 
a new interpretation of them is made involving the premise 
that they were intruded while rather than before the plutonic 
rocks were forming and evolving. 

The problem of the genesis of the plutonic rocks has 
thus been approached along four major and independent 
lines of investigation. 


1. The pre-granitic rocks. 

2. The individual minerals and textures of the different 
plutonic rocks. 

3. The inclusions. 

4. The dykes. 


From the results of the study, it has been concluded 
that the plutonic rocks are of metamorphic origin, and that 
the plutonic series is actually a relatively high tempera- 
ture, retrograde metamorphic sequence. 
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GEOLOGY OF THE 
HORSESHOE HILLS AREA, MONTANA 


(Publication No. 13,737) 


Peter Verrall, Ph.D. 
Princeton University, 1955 


The Horseshoe Hills area is located in Gallatin and 
Broadwater counties, north and northeast of Logan, Mon- 
tana. About 16,000 feet of sedimentary rocks, ranging in 
age from Proterozoic (Beltian) to Recent, are exposed in 
the map area. Strata of known Ordovician, Silurian and 
Triassic age are not present. 

The Beltian rocks are correlated with the Chamberlin, 
Newland and Greyson formations. Coarse arkoses, con- 
sidered to have been derived from beyond a fault-controlled 
shoreline close to the southern edge of the area, interfinger 
with the Chamberlin and Newland argillites and limestones. 
The Middle Cambrian Flathead sandstone, at the base of 
the conformable Cambrian sequence, rests nonconformably 





upon Beltian rocks. Additions to the faunas of the Meagher 
and Three Forks formations strengthen their correlations 
with the Pentagon and Ouray formations respectively. The 
Dry Creek shale member of the Snowy Range formation is 
shown to be marine. The faunas of the Lodgepole and Mis- 
sion Canyon formations suggest continuity of Kinderhook 
and Osage seas between the western interior and Missis- 
sippi valley regions. The Rierdon and Swift formations of 
the Ellis group are shown to be present in the area. Strata 
referable to the Colorado group contain a medial discon- 
formity and are, in part, considerably older than was pre- 
viously thought. 

Evidence is presented for continued activity of the Cot- 
tonwood lineament, a zone roughly co-extensive with the 
present Cottonwood Creek valley, since late Cambrian 
time. 

The Laramide tectonic history of western Montana is 
briefly discussed. The evidence for at least two Paleocene 
phases of compression in the Batholithic and Snowcrest- 
Beartooth shelf regions, the first directed west-east and 
the second directed southwest-northeast, is particularly 
noted. 

The structural features of the Horseshoe Hills area are 
described in detail and shown to be consistent with the two 
phases of deformation mentioned above. The origin of the 
northeast trending structures is related to a southeast- 
ward component of the first phase, modified by the reac- 
tion of the Cottonwood lineament and the Dry Creek fault. 
The secondary, eastward bending of fold axes in the south 
of the area is related to a lefthanded shear component of 
the second phase, acting along the approximately west- 
east Jefferson Canyon-mid Bridger Range lineament just 
south of the area. This lineament marks the site of the 
postulated Beltian shoreline, and also the boundary of the 
Batholithic region (in which the area is situated) with the 
Snowcrest-Beartooth shelf region. 

An erosion surface of moderate relief was produced in 
the area during Eocene time. During the Oligocene, 
drainage from the region was impeded and clay, silt and 
lime muds were deposited in the area. Contemporaneous 
vulcanism in the region resulted in the deposition of beds 
of ash and tuffaceous silt. The area was then upwarped 
along a northeast trending axis, and deposition of coarse 
Miocene deposits in the peripheral parts of the area en- 
sued, with concomitant erosion of the central part, until 
eventually a Late Tertiary “peneplain” was produced. 

This surface was then tilted southeastward and dislocated, 
in the north of the area, by normal faulting. Pleistocene 
and Recent erosion has produced a number of approxi- 
mately horizontal benches near the courses of the major 
streams of the area. During Pleistocene time the Missouri 
river was superimposed onto pre-Tertiary rocks, and the 
Gallatin river was probably captured by a tributary of the 
Missouri, flowing westward along the south side of the 
Horseshoe Hills. A fairly recent period of aggradation 
along the lower reach of the Gallatin river has been suc- 
ceeded by present downcutting. Recent earthquakes have 
modified drainage from the central part of the area. 
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WATER SORPTION PROPERTIES OF 
HOMOIONIC CLAY MINERALS 


(Publication No. 13,577) 


William Arthur White, Ph.D. 
University of Dlinois, 1955 


Water sorption properties of seven groups of clay min- 
erals (montmorillonites, attapulgite, illites, kaolinites, hal- 
loysites, diaspore, and gibbsite) were studied by means of 
Atterberg plastic limits, fluidity limits, slope of the liquid 
limit line, activity, and water sorption. 

The data obtained for the homoionic clay minerals indi- 
cate that the structure of the clay mingral and the exchange- 
able cations determine the water adsorption and plastic 
properties of clay minerals. They also indicate that the 
structure of the clay mineral is the fundamental factor 
which controls these properties of a clay-water system 
and that the exchangeable cation is a secondary but impor- 
tant factor which contributes to them. 

In clays with low cation exchange capacities, the struc- 
ture controls the properties almost exclusively, whereas 
the exchangeable cations have very little, if any, effect. 

In clays with high cation exchange capacities, the cations 
produce considerable variations in clay-water system, but 
even here the structure of the clay minerals controls the 
properties exerted by the cation. 

In this connection it was noted that sodium gave higher 
plastic values than did any of the other cations except 
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THE CONSTRUCTION AND EVALUATION OF 
A HEALTH VOCABULARY TEST 
FOR GRADES FOUR, FIVE, AND SIX 


(Publication No. 14,295) 


Ernest C. Kershaw, Ed. D. 
Boston University School of Education, 1955 


The purposes of this study were: (1) to construct and 
evaluate a health vocabulary test for grades four, five, and 
six which would measure the nature of the health vocabu- 
laries of children in these grades, and (2) to determine 
the health vocabulary needed by pupils in these grades to 
understand the concepts presented in current health text- 
books. 


Summary of research procedures used in the study 





1. A list of 531 health words was compiled from 18 
health textbooks in current use at the intermediate grade 
levels. 

2. Two tryout forms of the test, composed of 72 match- 
ing items, were constructed and administered to 1,488 
pupils. 

3. After the analysis of the tryout test forms, two bal- 
anced forms of the test were constructed. Each form 








lithium for the montmorillonites, whereas it gave lower 
values than did the other cations for the illites, kaolinites, 
halloysites, diaspores, and gibbsites. In addition, it gave 
the highest water sorption values for the montmorillonites 
of any of the cations, whereas it gave values no higher than 
did the other cations for the other clay mineral groups. 
Again this suggests that structure is the more important 
factor controlling the properties. 

The angle of slope of the liquid limit line is probably 
a measure of the thixotropic properties of a clay mineral. 

The characteristics of the water sorption curves tend 
to reflect the structure and properties of the clay minerals. 
Curves with two main slopes in which the first slope is 
quite steep, indicating rapid initial water sorption, are 
characteristic of the lath- and tube-shaped minerals. 
Three-slope, two-slope, or continuous curves, with grad- 
ual initial slopes and steep second slopes, are more char- 
acteristic of the plate-shaped minerals. The three-slope 
curve is characteristic of a majority of the clay minerals. 
The first part of the curve seems to be associated with 
the adsorption of pore water and the first rigid water 
layers. The steep, or second, slope corresponds to the 
plastic range of the clay minerals, and the beginning of 
this slope appears to correspond to the transition from the 
nonplastic to plastic state. The third part of the curve, 
like the liquid limit line, appears to be indicative of the 
thixotropic properties of a clay mineral, a steep angle of 
slope suggesting that a clay is highly thixotropic. 
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contained 60 matching items. These forms were adminis- 
tered to 1,199 pupils. 

4. The results of the administration of the balanced 
test forms were analyzed. 


Findings of the study 


1. The results of the administration of this test show 
an increase in the size of means from low to high grade 
levels. The respective means for grades four, five, and 
six are 19.1, 27.5, and 34.8 for Form A. The respective 
means for grades four, five, and six are 21.2, 27.2, and 
36.8 for Form B. The above means are for the final forms 
of the test. 

2. There are significant differences between the means 
of score distributions on the final test forms for different 
grade levels. On Form A there is a difference of 8.4 
points between grades four and five and a difference of 7.3 
points between the means of grades five and six. On Form 
B there is a difference of 5.9 points between the means for 
grades four and five and a difference of 9.6 points between 
the means of grades five and six. 

3. There is a wide range of difficulty for the items on 
this test. At the fourth grade level the range of scores 
for Form A is 51 points, at the fifth grade level, 51 points, 
and at the sixth grade level, 50 points. For Form B, the 
range of scores at the fourth grade level is 53 points, at 
the fifth grade level, 53 points, and at the sixth grade 
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level, 48 points. The mean difficulty level of items on 
Form A is 39 and on Form B, 40. 

4. The interform reliability between Forms A and B 
is .89. 

9. From 25 to 35 minutes are required for administra- 
tion of either form of the test. 

6. There is great variation in the levels at which vari- 
ous health words are introduced to the pupils. The word 
“virus” appears in one fourth grade book and in two sixth 
grade books. “Ultra-violet” is introduced in one fourth 
grade book, one fifth grade book, and in three sixth grade 
books. 

7. The use of the matching form of tests presented no 
special problems at these grade levels. 

8. Five hundred and thirty-one health words represent 
the vocabulary needed by fourth, fifth, and sixth grade 
pupils for the understanding of health concepts presented 
in current health textbooks at these levels. 


Conclusions 





1. A health vocabulary test for grades four, five, and 
six has been constructed and standardized. 

2. The construction and standardization of this test 
has been in agreement with the procedures and criteria 
recommended by leading authorities in educational and 
psychological test construction. 

3. This test is valid, reliable, and objective. 

4. The matching type test can be used effectively to 
measure the health vocabularies of pupils in the interme- 
diate grades. 

5. This test is the first of its type to be constructed 
for vocabulary testing in the intermediate grades. 


Limitations of the study 


1. Subjects used are primarily from one section of the 
country. 

2. No measure of the general reading ability of the 
subjects was taken. 

3. No effort was made to determine the extent of health 


instruction experienced by these subjects. 
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THE EFFECT OF TRACE METALS ON 
THE STABILITY OF ASCORBIC ACID 
AND CYANOCOBALAMIN SOLUTIONS 


(Publication No. 14,179) 
John Autian, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. Noel E, Foss 


An investigation was conducted to ascertain the effect 
of certain metals in micro-quantities on the stability of 
aqueous solutions containing (1) ascorbic acid, (2) cyano- 
cobalamin and (3) a combination of ascorbic acid and 





cyanocobalamin. A preliminary study was carried out on 
the determination of cyanocobalamin by an ion-exchange 
method. 

In the study, salts of the following metals were em- 
ployed: iron (ous, ic), copper (ic), cobalt, zinc, uranium, 
magnesium, manganese, cerium, silver and aluminum. 
Also included were potassium cyanide and potassium iodide. 
The solutions were stored in screw cap, flint glass bottles 
at a temperature of 40°C. Spectrophotometric studies were 
also conducted on cyanocobalamin in the presence of trace 
metals and ascorbic acid. In all cases the concentration 
of the ascorbic acid was 50 * 5 mg./ml. and 25 f 2 ug. /ml. 
for the cyanocobalamin. From the experimental evidence, 
the following results were observed: 

The metals in a concentration 100.0 p.p.m. or less had 
very little effect upon the decomposition of ascorbic acid 
in the concentration studied at a pH 2.6 and 6.0. In higher 
concentrations (up to one per cent), the copper salt accel- 
erated the decomposition of ascorbic acid up to 80 per cent 
as compared to the standard solution. In higher concentra- 
tions (up to one per cent), manganese and magnesium im- 
parted a noticeable stability on the ascorbic acid at pH 2.6 
when compared to the standard solution. Potassium cya- 
nide in a concentration of 0.1 per cent gave nearly com- 
plete stability of ascorbic acid at pH 6.0 for a period of 
60 days at room temperature. The greatest destructive 
effect on cyanocobalamin alone in aqueous solution was 
caused by the ferrous and ceric ions. Theother metals 
had very little effect. In the presence of ascorbic acid 
and trace metals, cyanocobalamin was destroyed quite rap- 
idly. Copper in a concentration up to 100.0 p.p.m. had the 
most deleterious effect upon cyanocobalamin in the pres- 
ence of ascorbic acid. No other metal studied in this proj- 
ect equaled the destructive power of copper. Almost im- 
mediate and complete destruction of the cyanocobalamin 
occurred. 

Hydrogen ion concentration played a significant part in 
destroying or stabilizing the ascorbic acid or the cyano- 
cobalamin in aqueous solutions. The powerful reducing 
action of ascorbic acid on cyanocobalamin was catalyzed 
by the copper salt. The other metals had only a slight 
catalytic effect upon the reducing power of the ascorbic 
acid. 

A study of the absorption spectrums of the cyanocobal- 
amin did not indicate a structural change in the molecule 
of the cyanocobalamin in the presence of trace metals and 
ascorbic acid. 104 pages. $1.30. Mic 55-1073 


SOME ASPECTS OF GROWTH AND 
OXIDATIVE METABOLISM IN 
CLAVICEPS LITORALIS, KAWATANI 


(Publication No. 14,248) 


Walter Thomas Gloor, Jr., Ph.D. 
University of Washington, 1955 








A study was undertaken to determine the best carbon 
source for maximum growth in Claviceps litoralis and to 
compare the rate of uptake of the carbohydrate with the 
increase in dry weight of the fungus. The second part of 
the study was undertaken to determine the presence of a 
tricarboxylic acid cycle in Claviceps litoralis using mano- 
metric, isotopic, and chromatographic methods. 
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Mannitol, in a 5 per cent (w/v) concentration in yeast- 
extract peptone medium, was found to produce maximum 
growth of Claviceps litoralis in a period of fifteen days. 
Glucose and mannose, in the same concentration (0.275M), 
produced results comparable with mannitol as the carbon 
source. Levulose was a good carbon source for growth 
and produced about 90 per cent of the growth activity of 
mannitol. Other compounds such as maltose, sorbitol, 
glycerol, sorbose, and xylose were poor carbon sources 
for the fungus. A study of mannitol uptake compared with 
growth increase in C. litoralis showed complete uptake of 
this compound in about 340 hours (14 days) with growth 
reaching a maximum in fourteen to fifteen days. 

The second part of this investigation was a study of the 
oxidative ability of the fungus during which powdered, 
lyphilized mycelial material and C‘*-labeled sodium ace- 
tate were employed for reaction determination. The mano- 
metric measurements which were obtained indicated the 
presence of an oxidative cycle involving organic acids. 
Attempts to isolate a cell-free soluble enzyme system of 
this oxidative cycle were unsuccessful. 

Manometric studies with fresh mycelial material indi- 
cated little uptake and utilization of carboxyl-labeled so- 
dium acetate. However, when the fresh mycelial pellets 
were starved for 72 hours, a sixfold increase in the spe- 
cific activity of the evolved carbon dioxide was noted. 

Chromatographic separation of acetate, fumarate, and 
malate from the fresh mycelial material indicated that an 
active organic acid cycle was present. This fact was also 
supported by the isolation and identification of acetate, 
pyruvate, succinate, fumarate, and malate in starved my- 
celial material, which had been treated with carboxyl- 
labeled sodium acetate, indicated that there was an uptake 
and incorporation of carbon-14 into certain organic acids 
(acetate, pyruvate, fumarate, and malate) known to be com- 
ponents of the Krebs cycle. 

Since no detectable amounts of tricarboxylic acids were 
isolated from the Claviceps mycelium, it was concluded 
that the entire tricarboxylic cycle may not exist in 
Claviceps litoralis. However, the evidence does indicate 
an existence of an organic acid cycle which appears to be 
a part of the tricarboxylic acid cycle. 
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NEWER SOLVENTS IN DRUG EXTRACTION 
(Publication No. 14,317) 


David R. Kennedy, Ph.D. 
The University of Florida, 1955 


The efficiency of alcohol-water, alcohol-water-glycol, 
alcohol-water-glycerin, alcohol-water-acetone, and glycol- 
water combinations as menstrua in the extraction of pow- 
dered belladonna root was studied. The studies covered 
the efficiency of extraction of alkaloids and total extractive 
matter and a consideration of the weight of liquid retained 
by powdered drug. 

The process utilized for extraction was the centrifuge 
method devised by Husa and Magid at the University of 
Florida. This procedure is a simple and effective method 
for indicating the relative efficiency of a menstruum in the 
extraction of a drug. The method consists of maceration 
of a portion of drug with successive portions of solvent; 





the liquid is separated from the drug by the use of the cen- 
trifuge and analyzed for alkaloidal content, extractive mat- 
ter and the quantity of the liquid retained in the marc. The 
technique indicates what is happening during percolation as 
the drug repeatedly comes in contact with fresh menstruum. 
The process is broken up into several steps and thus data 
can be collected which cannot be conveniently obtained 
during percolation. 

The results indicate that isopropyl and n-propyl alcohol 
are about as effective in extraction of the alkaloids as ethyl 
alcohol when combined with a small volume of water to 
comprise the menstruum. The glycol-water combinations 
do not extract the alkaloids as efficiently. The use of ace- 
tone in the extraction menstruum apparently decreases 
the amount of total extractive matter removed by the ex- 
tracting solution. 

The possibility of using isopropyl alcohol-watex and 
n-propyl alcohol-water solutions for the preparation of a 
dry extract is discussed as is the use of a small amount 
of glycol in the extraction menstruum in the preparation 
of a pilular extract. 70 pages. $1.00. Mic 55-1075 


A STUDY OF THE GROWTH AND CATECHOLASE 
ACTIVITY IN CERTAIN SPECIES OF CLAVICEPS 


(Publication No. 14,262) 


Stephen Kahsun Sim, Ph.D. 
University of Washington, 1955 


A study has been made of certain Claviceps species 
and strains in submerged culture with regard to composi- 
tion of medium, species and strain differences in growth 
and alkaloid formation, and catecholase activity. 

Although simple synthetic media, such as one consist- 
ing of magnesium sulfate, potassium dihydrogen phosphate, 
ammonium succinate, and mannitol in water, could support 
mycelial growth, in general, media containing peptone and 
yeast extract yielded best results. Modified Wickerham 
yeast bases which contained a wide variety of nutrient fac- 
tors including vitamins and trace elements did not give 
significantly better growth than the simpler media contain- 
ing peptone and yeast extract. No significant alkaloid pro- 
duction was observed in Claviceps cultures grown under 
these conditions. Fourteen different strains of Claviceps 
purpurea from different hosts, one strain of C. nigricans, 
and one of C. litoralis showed wide variations in growth 
in peptone-yeast extract medium. The tissue dry weight 
for a 7-day period varied from 15 mg. to 544 mg. per 
flask of 100 ml. of medium. No significant alkaloid accu- 
mulation was found in cultures of these strains. 

Among all the strains examined, only C. litoralis con- 
sistently produced purplish black pigmentation. The pig- 
mented tissue showed rounded and ovate-shaped cells re- 
sembling sclerotial tissue cells in contrast to the younger, 
nonpigmented tissue with mycelial strains. 

An acetone-powder catecholase preparation has been 
obtained from the pigmented tissues of C. litoralis. Meas- 
ured by a manometric method, the catecholase activity of 
this was found to be lower in the younger (16- and 20-day) 
tissues and higher in the older (28- and 35-day), more pig- 
mented tissues. The maximum catecholase activity, on 
the basis of per mg. of nitrogen, occurred shortly after 
the peak of tissue dry weight increase, with an oxygen 
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uptake (corrected for endogenous respiration) of 29 wl. /mg. 
N/hr., using catechol at 0.002 M. as substrate at pH 6.2. 
The catecholase activity of the enzyme preparation was 
proportional to the enzyme concentration. Approximately 
50 per cent inhibition was brought about by 1.5 x 10% M. 
sodium diethyldithiocarbamate and by 2 x 10° M. potas- 
sium cyanide. 





The catecholase preparation from the younger tissues 
showed some oxidation of tyrosine (1.5 x 10~ M.) and of 
dihydroxyphenylalanine (2 x 107° M.) at a very low rate in 
comparison with catechol oxidation. Enzyme preparations 
from older tissues did not oxidize tyrosine or dihydroxy- 
phenylalanine although these tissues showed high cate- 
cholase activity. 112 pages. $1.40. Mic 55-1076 


HISTORY 


HISTORY, GENERAL 


HISTORY OF THE LABOR MOVEMENT IN 
NORRISTOWN, PENNSYLVANIA, 1900-1950 


(Publication No. 13,379) 


William Lamar Calderhead, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: T. C, Cochran 


This study deals with the growth of organized labor in 
the twentieth century in the area centered around the semi- 
industrial and residential city of Norristown, Pennsylvania. 
Information for this history was obtained through union 
records, newspapers, company records, and interviews 
with labor and industrial leaders familiar with Norristown’s 
history. 

The results of the study indicate that the growth of the 
labor movement in this local “fringe” area for organized 
labor was in general not dissimilar to the growth of the 
national labor movement. In many instances local labor 
followed the national pattern. While national unionism was 
rapidly growing in this fifty year period, local unionism 
had its birth in 1900, followed by rapid development until 
nearly 10,000 area workers were unionized by 1950. Be- 
fore this large increase was obtained, the area passed 
through five different periods of labor organization. Each 
of these paralleled to a great extent the expansion of 
unionism on the national level. 

The first period occurred between 1899 and 1914. At 
this time the nonunion town of 1900 soon found at least six- 
teen locals, nearly all craft groups, within its midst. The 
World War years brought a second era of growth followed 
by decline, 1914-1924. Outstanding here, locally and na- 
tionally, was the change in strength of industrial unions. 

A period of retreat, 1925-1933, followed, and both national 
and local labor suffered. 

In the midst of the depression, however, a rebirth of 
industrial unionism occurred, brought about partly by gov- 
ernment help and the formation of the CIO which stressed 
non-craft industrial organization. Thus in the fourth pe- 
riod, 1934-1941, labor regained the losses sustained in the 
depression. Finally, the War Boom, 1942-1950, pushed 
organized labor to a greater peak of strength than it had 
ever before experienced. During these years local expan- 
sion was proportionally greater than national expansion. 

Along with this important growth in unionism there 
were also improvements in wages and working conditions. 
The history of this is similar to the picture of growth in 
membership. National unionism led the way while the 
local area struggled to catch up with it. Thus national 





wage and hour patterns set the pace for the local unions to 
keep up with. By 1950 such success was had in this, how- 
ever, that Norristown labor tended to assume the role of 
rival rather than that of follower. 

265 pages. $3.31. Mic 55-1077 


THE POLITICAL HISTORY OF DELAWARE 
DURING THE CIVIL WAR 


(Publication No. 14,464) 


Harold Bell Hancock, Ph.D. 
The Ohio State University, 1955 


As a border state, Delaware faced peculiar problems 
at the beginning of and during the Civil War. It is the pur- 
pose of the dissertation to investigate the influences that 
determined the political actions of Delawareans on the eve 
of the Civil War and to examine political happenings within 
the state during the War. 

In 1860 Delaware was divided in feeling. Kent and Sus- 
sex counties in the lower part of the state were pro-south- 
ern, while New Castle county was pro-northern. A study 
of cultural, economic, and political differences prior to 
1860 explains why the northern county supported the Re- 
publican party and the two southern ones were Democratic 
strongholds. 

Delawareans participated in the national conventions of 
the four major parties in 1860, and four sets of electors 
were subsequently nominated. In the closely contested 
election, Breckinridge carried the state, and his sup- 
porters won control of the legislature. The most impor- 
tant campaign issue revolved around slavery and the status 
of the freed Negro. 

During the four months after the election of Lincoln, 
individuals and the legislature strongly endorsed every 
proposal to keep the peace. The news of Fort Sumter 
shocked Delawareans, and numerous meetings favored the 
preservation of the Union at all costs. Within six weeks, 
parties re-formed, and divisions appeared that lasted 
throughout the war. 

While many people in Delaware were pro-southern, 
there were few “genuine” secessionists — persons who 
were willing to join the rebel army or to face real danger 
on behalf of the Confederacy. Some Delawareans were 
arrested for trading with the enemy, for resisting the 
draft, or for political reasons, and were imprisoned at 
Fort Delaware. Probably fewer than five hundred persons 
served in the Confederate Army, and Delaware furnished 
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more recruits to the Union Army in proportion to its popu- 
lation than any other state. 

Denominations, family relationships, and friendships 
suffered from the impact of the war. In general, churches 
in New Castle county supported the Union, while those in 


Kent and Sussex counties exhibited pro-southern tendencies. 


Enmities within families and between friends appeared that 
were not healed until death. Economic factors partly ex- 
plained why farmers remained Democrats and why manu- 
facturers and their employees were enthusiastic Repub- 
licans. 

The Civil War had a great influence upon political 
parties. The Republican, or Union, party, as it came to 
be called, almost doubled in size, but, in spite of the as- 
sistance of abundant funds and federal troops, it succeeded 
only in three cases in electing state nominees. Using the 
issues of emancipation and Negro equality, the Democrats 
won almost every election. Probably the most important 


political heritage of these troubled years was that Delaware 


became a Democratic state and with the exception of 1872, 
returned Democratic Congressmen and electors for the 
next quarter of a century. 

As a border state, Delaware paid homage to both North 
and South but gave complete allegiance to neither. In feel- 
ing, the majority of the people were pro-southern, but few 
were secessionists. Delaware remained within the Union 
but suffered from the strife and tension of a divided house. 

454 pages. $5.68. Mic 55-1078 


THE PEACE CONVENTION OF 1861 
(Publication No. 14,316) 


Jesse Lynn Keene, Ph.D. 
The University of Florida, 1955 


This study of the Peace Convention of 1861, the first 
full investigation of the subject, attempts to present a bet- 
ter perspective of the actual Convention proceedings and 
the significance of its activities. A thorough investigation 
has been made of the compromise efforts prior to the Con- 
vention, the records of the Convention, letters of delegates, 
memoirs of outstanding leaders of the time, editorials of 
leading newspapers, and the Congressional Globe. An 
attempt has been made to summarize Southern and North- 
ern opinion prior to the Convention, the deliberations of 
the Convention itself, and the disposition of its recommen- 
dations. 

The Peace Convention was a response to the failure of 
other compromise efforts. Its major objectives were to 
arrive at a plan of conciliation, to force the Northern 
states to take a position on compromise, and to counteract 
the drift toward Civil War. 

The only success of the work of the Convention was 
negative. It demonstrated the impossibility of compromise 
and revealed the intransigent position of both the Repub- 
lican leadership and the Southern extremists. The seces- 
sion movement in the border states was temporarily 
arrested, but the compromise proposed by the Convention 
was acceptable to no one. Public support for its recom- 
mendations did not develop. The major success of the 
Convention was in demonstrating that the only choice was 
between peaceful dissolution and civil war. 

A century later, the proceedings of the Peace 








Convention throw light on the historical interpretation of 
the impending sectional conflict of arms. Historians have 
long debated whether the war these delegates failed to pre- 
vent was an irrepressible conflict or whether it might have 
been avoided. This study strongly suggests that the former 
answer is correct. The general tone of the Convention de- 
bates seem to indicate rather clearly that the conflict was 
indeed irrepressible. 323 pages. $4.04. Mic 55-1079 


HISTORY, ANCIENT 


THEORIKA: A STUDY OF MONETARY 
DISTRIBUTIONS TO THE ATHENIAN CITIZENRY 
DURING THE FIFTH AND FOURTH CENTURIES B.C. 


(Publication No. 13,672) 


James Junkin Buchanan, Ph.D. 
Princeton University, 1954 





The purpose of this dissertation is to examine the evi- 
dence for monetary distributions to the Athenian citizenry 
at large, and in particular theoric-distributions. In the 
introduction it is argued that prior to the “strike” at 
Maroneia the Athenians were wont to divide up amongst 
themselves the revenues from the Laureion mines. The 
results of Themistocles’ naval policy are set forth, includ- 
ing the manner in which the seeds of civilian misthophora 
were sown by Aristeides, in close conjunction with the 
Democratic Party and in opposition to the Areopagus. The 
institution of the dikastikon is dated (tentatively) to 451/0 
and linked with Pericles’ citizenship law. The initial date 
and individual amounts of the bouleutikon (not necessarily 
established by Pericles) and of the ekklesiastikon (estab- 
lished by Agyrrhius) are then discussed. 

In the section dealing with theorika, it is shown that 
Plutarch was applying a Fourth Century term to Pericles’ 
welfare policy (which was followed in turn by his succes- 
sors) of making large expenditures in connection with the 
“cult budget.” Kleophon, too, made similarly large ex- 
penditures; but the diobelia (first paid in 410) is not to be 
confounded with the theorika. After a review of the epi- 
graphical and literary references to the diobelia, it is sug- 
gested that those “unemployed” dikasts who were nonethe- 
less enrolled on the heliastic lists eventually consumed 
the major share of the distributions. Thus the diobelia 
was a cross between misthos (so Beloch) and poor relief 
(so Wilamowitz). It died out with the siege of Athens in 
405 /4 and was never revived. 

Agyrrhius is proposed as the founder of the theorika 
proper, on the basis of Harpocration’s statement. But the 
distributions, begun not later than 395 B.C., were kept 
within narrow bounds, so far as can be determined, until 
the accession to financial power of Eubulus in 354. The 
great development of the Theoric Board under Eubulus’ 
administration (wherein all surpluses were diverted to 
theorika) is marked, but it is demonstrated (following 
Glotz) that Eubulus himself fell before Demosthenes’ and 
the Patriotic Party’s opposition 8 years prior to Chaero- 
neia. Demosthenes’ attitude toward the theorikon is dis- 
cussed, particularly the supposed contrast between his 
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earlier pronouncements and his assertions in the Fourth 
Philippic, which latter are shown to be a matter of political 
expediency. Next, Lycurgus’ management of financial 
affairs, which did not begin until after Chaeroneia (follow- 
ing Colin) is diagnosed. Although the competence of the 
Theoric Fund was severely restricted by Hegemon’s 
nomos of 335/4, it is shown that one of the most notorious 
distributions to Athenian citizens took place in 331/0, the 
work of Demades (perhaps in collusion with Lycurgus) to 
prevent Athens’ joining the Spartan revolt against Alex- 
ander. Finally, the abolition of the theorika is examined: 
they could not long have survived the Lamian War, and at 
all events did not outlast the régime of Demetrius of 
Phaleron. 

In the conclusion the question of the annual expenditure 
of the full-fledged theorikon (i.e., after 354 B.C.) is taken 
up. Despite recent theories arguing for its insignificance, 
preference is expressed for Boeckh’s thesis that the an- 
nual outlay (apart from Demades’ special disbursement of 
circa 160 talents) probably ranged from a minimum of 25 
to a maximum of 90 talents during the third quarter of the 
Fourth Century. However, the facts of Athenian economic 
history are too obscure to frame any firm indictment 
against either the size of the monetary distributions or 
their over-all effect on the populace. 

161 pages. $2.01. Mic 55-1080 























HISTORY, ARCHAEOLOGY 


DENDERAH IN THE OLD KINGDOM 
AND ITS AFTERMATH 


(Publication No. 11,403) 


Henry George Fischer, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Rudolf Anthes 


This dissertation undertakes to present the archaeolog- 
ical and, in particular, the inscriptional material dating to 
the Old Kingdom and early First Intermediate Period which 
concerns the sixth nome of Upper Egypt and its capital 
Denderah; further, to consider this material in terms of 
the development of provincial administration during the 
period in question and to consider it in relation to the ma- 
terial from other sites, especially the neighboring sites in 
southern Upper Egypt. 

The Denderah material which has been examined de- 
rives primarily from the excavations of the cemetery south 
of the existing temple which were undertaken by Flinders 
Petrie (1897-98), Charles Rosher (1898), and Clarence 
Fisher (1915-18). It also includes finds made elsewhere 
at Denderah, Ptolemaic inscriptions in the Denderah tem- 
ple which refer to the temple’s earlier history, and refer- 
ences to Denderah from other places. 

Among the results of this study, the following points 
may be mentioned: ! 

(1) The conclusion that the crocodile standard in the 
titulary of the early Dyn. IV official Mtn (Saqqara) does 
not refer to the Fayyum or to a nome in the eastern Delta, 





as has been generally believed, but represents Denderah; 
this point is confirmed by new evidence from Dahshur. 

(2) A discussion of the question whether temple admin- 
istration and civil administration were usually connected 
during Dyns. IV-V and Dyn. VI, a question which is sug- 
gested by the titulary of the Denderite priest of Hathor 
Ni-ib.w-nswt, who belongs to Dyn. V or possibly earlier. 

(3) A resumé of the exceptional number of priests and 
priestesses of Hathor of Denderah who are known from the 
Memphite cemeteries and from other places besides Den- 
derah; it is suggested that the Denderite goddess was 
actually worshipped at these other places. 

(4) A less conclusive discussion of the meaning of the 
writing Iwnw.t for “Denderah,” as found in the titularies of 
the abovementioned priests and priestesses at Giza. 

(5) A resumé of all the available evidence linking Pepy 
I with the Denderah temple, and a discussion of other royal 
patrons of the temple. 

(6) An inquiry into the origins of the type of stelae in 
use at Denderah and elsewhere in Dyn. VI; more particu- 
larly, the origin of the series of stelae in the multiple- 
niched Denderah facade. In both cases, various types of 
architraves appear to have played a major role. 

(7) A discussion of the changes in provincial adminis- 
tration during Dyns. V-VI at Denderah and elsewhere. 

The changes in the titulary of the nomarch are not quite 
the same throughout Upper Egypt and they do not come 
about at the same time; these differences apparently con- 
form to a tripartite division of Upper Egypt, Denderah 
belonging to the southernmost section. 

(8) Some palaeographic changes at Denderah in Dyn. VI 
and later have been presented, introducing the question of 
a sequence dating for the Denderah nomarchs and other 
officials who are subsequently introduced in the main sec- 
tion of the dissertation. Other criteria are also mentioned. 

(9) The nomarchs and.-other officials of Dyn. VI and the 
earlier First Intermediate Period are discussed in turn in 
respect to their dating, their titles, the account they give 
of themselves, their relation to other persons. A transla- 
tion and commentary is provided for all the more impor- 
tant inscriptions, whether fragmentary or intact. In many 
cases, pieces dispersed in the plates of Petrie’s publica- 
tion have been joined, and architraves have been recon- 
structed. 

(10) A principal result of the discussion of the nomarchs 
is the fact that Denderah was governed by ‘great overlords” 
in the later part of Dyn. VI (reign of Pepy II), then by 
“sreat overlords” who were also “overseers of priests,” 
and finally by “overseers of priests.” Four of these admin- 
istrators appear to postdate Dyn. VI, and at least two more 
(both “overseers of priests”) may be added for the later 
part of the First Intermediate Period, resulting in a mini- 
mum of six officials who are known to have governed Den- 


derah between Dyns. VI and XI. 
644 pages. $8.05. Mic 55-1081 
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HISTORY, MEDIEVAL 


A HISTORY OF ALEPPO: 478-579 (1085-1183) 
(Publication No. 13,681) 


Robert Webb Crawford, Ph.D. 
Princeton University, 1955 


The years between 478 and 579 (1085-1183), were ones 
of change in Aleppo leading to certain factors and tenden- 
cies important in terms of the present. This dissertation 
is a portrayal of this period of development in Aleppo. It 
is divided into an introduction, three chapters of historical 
narrative, one of historical persons connected with the city 
during the period covered, one describing the physical 
changes in the city due to construction and repairs, one of 
general conclusions, plus a series of appendices and maps. 
The century considered here includes the reigns in Aleppo 
of the Saljigqs 478-511/1085-1117, the Urtuqids 511-521/ 
1117-1127, and the Zangids 521-579 /1127-1183. 

It is shown: that Ridwdn of the Saljiqs was no better 
or worse than other rulers of this period in spite of the 
usual condemnation of him by historians; that battling was 
based on simple power struggles rather than any real re- 
ligious bases; that when necessary, there were no scruples 
involved in an alliance between Muslim and Christian 
against another alliance of Muslim and Christian; that the 
so-called period of anarchy was not really anarchy at all, 
but primarily a lack of continuity in top rule, while life on 
the city level functioned with a reasonable degree of sta- 
bility. The introduction and rapid development of the 
madrasah system is presented; the new emphasis on Sun- 
nism as opposed to the prevailing Shi’ism of the city and 
the ultimate preparation for the final change to Sunnism 


under the Ayyubids is followed. The composition of the 
ahdath of the city and its functions are also considered 


with new conclusions presented. 
290 pages. $3.63. Mic 55-1082 


HISTORY, MODERN 


THE RISE OF GERMAN FREE CONSERVATISM 
(Publication No. 13,657) 


Fredrick Aandahl, Ph.D. 
Princeton University, 1955 


In the Prussian political realignment following the 
defeat of Austria in 1866, the Free Conservatives (known 
also, after 1871, as the Reichspartei) emerged as the party 
most directly supporting Bismarck. Having no binding 
political commitments, they broke away both from the 
older conservative doctrines of Stahl and from the regular 
Conservative party, which was centered in the agrarian 
aristocracy east of the Elbe, and which still viewed Bis- 
marck with reserve and skepticism. Free Conservatives, 
led by Bethusy, drew their main strength from industrial 
regions of Upper Silesia and Rhineland, but always had a 
sizable agrarian bloc as well. They included many noble- 
men, several with large mining or industrial properties. 





The Free Conservatives were the first national-minded 
conservative party in Germany, where the unity movement 
had previously been dominated (apart from Bismarck him- 
self) by liberals. In their early years they had a high pro- 
portion of Catholic members, though many left when the 
Center party was formed. 

In cooperation with another new party, the National 
Liberals, Free Conservatives formed the moderate coali- 
tion which altered Bismarck’s draft constitution of 1867 in 
several important respects and which then became the 
dominant parliamentary group of the so-called “liberal 
decade” preceding the turn to neomercantilism after 1878. 

Though Free Conservatives held that the security of 
the state must come before its freedom, they had several 
proposals for reforming imperial and local government. 
They looked to a now ruling class composed of aristocratic 
and bourgeois elements and leaning toward a moderate con- 
servatism which accepted and defended the modern indus- 
trial state. They favored constitutional government, but 
not parliamentary supremacy; a strong central administra- 


- tion, but considerable local autonomy as well. Munster, 


Kardorff, and Friedenthal were particularly active in call- 
ing tor new institutional arrangements in the Reich and in 
Prussia. 

As convinced nationalists, concerned especially about 
Polish separatism in the eastern provinces of Prussia, Free 
Conservatives strongly supported Bismarck in the Kultur- 
kampf. Ratibor and Frankenberg in particular led the 
State Catholic movement, which aided the government’s 
efforts to restrict the political position of Catholicism in 
Germany. Free Conservatives, believing in a powerful 
national state, were the focus of reichstreue elements, and 
they furnished Bismarck many of his ministers and other 
officials. They only dropped the anti-clerical campaign 
when they needed the Center party’s votes for a change in 
economic policy. 

Free Conservatives were deeply involved in the com- 
mercial and industrial expansion of the early ’70’s. As 
the principal party of industrial nationalism, they were 
equally affected by the depression beginning in 1873. They 
were alarmed at the rise of the Social Democrats, and 
worked both to suppress this party and to provide social 
insurance and other reforms designed to reduce its appeal. 
The Reichspartei, especially its two industrial leaders, 
Stumm and Kardorff, was most active in organizing the 
effort to turn Germany from free trade to tariffs. They 
had long opposed “Manchesterism,” and using the slogan 
“protect national labor,” they worked hard to convert Bis- 
marck and the country to protectionism. They were in- 
volved in the bargaining and maneuvering which brought 
Conservatives and Center to support a new mercantilist 
policy. The Reichspartei believed in a powerful state, one 
that was willing and able to act. By the early 1880’s, much 
of their original program had been achieved, and they had 


to decide on their future purpose. 
374 pages. $4.68. Mic 55-1083 
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AN ANNOTATED EDITION OF 
THE PERSONAL LETTERS OF 
ROBERT E. LEE, APRIL, 1855— APRIL, 1861 


(Publication No. 14,176) 


Francis Raymond Adams, Jr., Ph.D. 
University of Maryland, 1955 


Supervisors: Professor Carl Bode and 
Professor Wesley M. Gewehr 


This dissertation is the result of an attempt to locate 
as many as possible of the personal letters of Robert E. 
Lee of the period from the end of his superintendency of 
the Military Academy at West Point to the beginning of the 
Civil War, to reproduce them accurately and completely, 
to identify all references to persons, places, events, and 
printed material. Some of these letters have not been pub- 
lished before in any form. Those which have been pub- 
lished have in the main appeared only in inaccurately 
transcribed fragments. The footnotes and headnotes are 
intended to help set each letter against the background of 
the whole life of Robert E. Lee and against the social, 
political and military events of his time. 

The first twenty letters take Lee from West Point to 
Texas by way of Arlington, Virginia, and Jefferson Bar- 
racks, Missouri; from staff officer to actual command as 
a line officer. 

Lee’s first tour of duty with the Second Cavalry in 
Texas, from March of 1856 to October of 1857, is covered 
by the next seventy-nine letters. 

Lee returned to Arlington on the death of his father-in- 
law, George Washington Parke Custis, in late October of 
1857. He remained there until February of 1860. There 
are forty letters from this period. 

Lee’s second tour of duty in Texas lasted from Febru- 
ary of 1860 to February of the next year, when he was or- 
dered to Washington. From this period there are forty- 
three letters. 

Lee’s last stay at Arlington was of slightly more than 
a month’s duration. From this period there are nine let- 
ters. 

Most of the letters are to Mrs. Lee, but there are 
letters to Lee’s children, to other relatives, and to friends 
both in and out of the Army. 

These letters, with their footnotes and headnotes, pro- 
vide an insight into the character of Robert E. Lee, into 
the military life of the United States at that crucial time, 
and into the social life of the ante-bellum South in its last 
years. 813 pages. $10.17. Mic 55-1084 


THE INFLUENCE OF 
THE EMPRESS EUGENIE ON FOREIGN AFFAIRS 
OF THE SECOND EMPIRE 


(Publication No. 13,375) 


Nancy Nichols Barker, Ph.D. 
University of Pennsylvania, 1955 


~ Supervisor: L.M. Case 


This dissertation has attempted to trace the influence 
of the Empress Eugénie on foreign affairs of the Second 
Empire. In order to make the empress’ position clear in 





the maze of events, a careful analysis of her political be- 
liefs and opinions has been included. The history of her 
personal life is dealt with only when having some bearing 
on her role in political affairs. 

-The writer has tried to achieve this goal by examination 
of all printed documentary, monographic, and memoir mate- 
rial available at the time. The influence of the empress on 
foreign affairs is still a controversial subject which has 
called forth many articles and alleged reminiscences often 
of a most unreliable nature. Wherever possible these have 
been sifted and weighed in the light of newer evidence. By 
use of English, French, Italian, and German printed docu- 
mentary sources, the writer hopes to have arrived at a 
new and comprehensive survey of the empress’ activities 
in connection with foreign affairs from the time of her mar- 
riage through the regency of 1870. 

Eugénie matured visibly in the years of the empire from 
the proud young Spanish society lady to the responsible wo- 
man handling the reins of government in 1870. At the time 
of her marriage she had little desire to interfere in foreign 
affairs; but when the Italian question stirred her emotions 
and roused her mind, she developed a taste for politics 
which she never lost thereafter. There is no doubt that 
her views made an impression on the emperor and on some 
of his cabinet members in connection with the Italian and 
Roman questions. And after the Battle of Sadowa in 1866 
she became alarmed at the growing strength of Prussia. 
The empress attempted to check that country by promoting 
an alliance with Austria so that armed intervention could 
be undertaken if necessary. But in these questions Eugénie’s 
views usually did not prevail. Only in the Mexican venture, 
of which she was the prime mover, did she clearly succeed 
in having put into effect one of her cherished plans. 

With the advent of the “liberal empire” Eugénie was 
forced to step aside. In that type of government the em- 
press, a strong proponent of authoritarian rule, had little 
voice and no place. She remained in the background until 
the Spanish throne crisis, when she reappeared on the polit- 
ical scene to urge French redress against Prussia. In this 
affair her views were clear-cut, her efforts extensive, but 
her real influence on the course taken by the government 
was slight. 

The regency of 1870 brought her at last into real author- 
ity. With the emperor sick and irresolute at the front, 
Eugénie overstepped her legal prerogatives as regent. 
Under her leadership the empire took a brief but sharp 
swing back to the principles of its origin. 

In 1870 the empress emerged as a mature, well-in- 
formed woman with considerable political keenness. Her 
earlier sentimental sympathies for oppressed nationalities 
had been replaced by a firm stand against nationalism, 
which, she felt, might lead to the empire’s downfall. In 
regard to the question of the temporal power, she had like- 
wise tempered her emotions through hard experience and 
was able to place French interests before those of the pope. 
Much can be said either in favor or against the policies she 
advocated, but her role was perhaps most regrettable in 
that it tended to promote dualism in the government. 
Through her support of political ideas often contrary to 
those of the emperor, she made even more disorganized a 
foreign policy never known for its consistency. 

586 pages. $7.43. Mic 55-1085 
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POLITICAL FACTIONS IN ALEPPO, 1760-1826 
(Publication No. 13,668) 


Herbert Luther Bodman, Jr., Ph.D. 
Princeton University, 1955 


The dissertation has as its objective the determination 
of political conditions in the city and the province of Aleppo 
prior to the initiation of the Tanzimat reforms in the Otto- 
man Empire. It deals primarily with the three major po- 
litical elements within the city, the provincial administra- 
tion, the local contingent of the Janissary corps, and the 
local ashraf organization, the body of the descendants of 
Muhammad. Each of these groups is analysed in turn. 

The British and French consular records have consti- 
tuted the basic sources, supplemented by local histories, 
chronicles of the Ottoman Empire, travellers’ accounts, 
and modern analytical works. 

It has been shown that the administration’s effectiveness 
was hampered by the short tenure of the principal officials, 
their purchase of office against anticipated revenues, and 
their involvement in court intrigue, all of which rendered 
them disinterested in local affairs. Outside the city were 
nomadic and semi-nomadic groups which raided the settle- 
ments of the province. The parsimony of ambitious or 
financially harassed governors permitted through the in- 
crease in depredations, the economic decline of the prov- 
ince and a reduction in Ottoman control. 

The Aleppo Janissaries were by design a counterbalance 
to aspirations of governors for local autonomy. They were 
not originally part of the imperial, or qapiiqili, Janissary 
organization, but with the gradual corruption of that corps, 
many of this local organization, the yerli qili, appear to 
have acquired membership in the qapiiqili by service in 
their ranks. The Aleppo Janissaries are shown to have 
lost much of their military character while gaining political 
importance. As a low class political faction with privileges 
to defend and a solid organization, they became a force to 
be controlled by the government only with difficulty. 

One means the governors had of curbing the influence 
of the Janissaries was to support their rivals for authority, 
the ashraf. Study of this group in Islamic history has re- 
vealed that their existence stemmed from Arab traditions 
of respect for genealogical superiority and that through the 
schism between the Umayyads and ‘Alids they came to rep- 
resent the dynastic legitimism of the latter and the sanctity 
of ‘Ali. Being the supporters of the ‘Abbasids, they received 
privileges that they retained in spite of the gradual decline 
in their prestige. In Aleppo this group represented the 
aristocracy with its lower class supporters, acquired by 
patronage and protection from the avanias of officials. Its 
organization was weak, however, and when rivalry between 
the ashraf and the Janissaries culminated in open civil war, 
the former were defeated. The Janissaries became the 
effective rulers of the city, only to lose their leaders 
through a massacre by the governor. 

The conclusions reached through this study have been 
that the political situation in Aleppo was a reflection of the 
disinterestedness of the Ottoman government. Harassed 
by venal officials, the urban populace sought protection 
through organizations having privileges of personal inviola- 
bility, only to find that the leaders of these organizations 
were concerned more with their personal gain than with 
the general welfare. The focus of loyalty became ever 
smaller groups, the family and quarter. Urban unity had 




















effectively disappeared, a problem which the appeal to 
national loyalty today faces and for nationalism to be effec- 
289 pages. $3.61. Mic 55-1086 
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German thinkers of the Naturphilosophie school of the 
eighteenth and early nineteenth centuries assisted promi- 
nently in the introduction of the concept of evolution into 
the mainstream of European thought. The same independ- 
ence of thought and tendency toward bold speculation that 
frequently led them to wild and scientifically untenable 
conclusions also enabled them to break away from the 
Cartesian portrayal of a static mechanical universe and 
to arrive at new dynamic systems based upon the principle 
of development. The dissertation undertakes to analyze 
and evaluate the evolutionary ideas of the three greatest 
figures in the Naturphilosophie tradition, Leibniz, Kant 
and Goethe, and to appraise their relationship to the 
modern theory of evolution. 

Such of Leibniz’ leading doctrines as played a signifi- 
cant role in his description of organic development are 
first examined in their general philosophical context. 
These include, besides the fundamentally important law of 
continuity, the identity of indiscernibles, the interconnec- 
tion of all things, force as the essence of substance and 
the pre-established harmony. The precise manner in 
which these principles were applied by Leibniz to the 
realm of living nature is then considered. When seasoned 
by tenets drawn from the researches of contemporary mi- 
croscopists, they yielded a reasonably complete and essen- 
tially evolutionary view of organic life. Leibniz held that 
species are separated from related ones by imperceptible 
degrees, that they are mutable and that intermediate spe- 
cies exist. He also believed in the gradual formation of 
the earth by natural means and in the unceasing progress 
of the human race. His influence upon later pre-Darwinian 
writers is traced and his claim to recognition as an early 
evolutionist is assessed. 

Since it is necessary to distinguish between Kant’s 
“pre-critical” and ‘critical” periods, the most appropriate 
approach to his writings on nature is a chronological one. 
The first major work considered is the Theory of the 
Heavens, in which Kant presented a nebular hypothesis so 
thorough-going that he deserves to be regarded as a pio- 
neer in the field of pre-organic evolution. The develop- 
mental elements in minor writings of the pre-critical 
period are reviewed. A study of the first great critique 
serves to place Kant’s scientific findings into the frame- 
work of his general philosophy. An attempt is next made 
to determine with precision how closely the celebrated 
Section Eighty of the Critique of Judgment corresponds to 
the modern evolutionary concept. The frequent discussion 
of organic development and human progress in works 
written after 1780 are analyzed. The conclusion is reached 
that, despite the existence of several passages in which the 
theory of descent is suggested, the idea of organic, as 
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compared with pre-organic, evolution was accepted by 
Kant only with very definite reservations. 

Unlike Leibniz and Kant, Goethe was not a professional 
philosopher, but he shared with them a dynamic cast of 
mind that attracted him to process rather than to product. 
That he was also an assiduous scientist is proved by his 
painstaking researches which led to the publication in 1790 
of the Metamorphosis of Plants. His basic notions of the 
archetype and of Polaritét und Steigerung, as contained in 
this and other works, are examined and their association 
with evolution estimated. Goethe’s discovery of the inter- 
maxillary bone and of the vertebral theory of the skull are 
considered important rather because they exemplify his 
use of the comparative method than as permanent contribu 
tions to scientific knowledge. His morphological doctrine, 
although essentially evolutionary, falls short of modern 
formulations in that it is not conceived in historical terms. 
A brief discussion of the relationship among the evolution- 
ary theories of Leibniz, Kant and Goethe concludes the 
paper. 295 pages. $3.69. Mic 55-1087 
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William Miller entered South America as a foreign le- 
gionnaire to help in the movement for independence from 
Spain. In this he was not unlike many European veterans 
of the Peninsular War and other Napoleonic campaigns. 

His ability as a soldier, however, soon came to the atten- 
tion of the most important military leaders of South Amer- 
ica, who entrusted to him several important missions both 
on land and on sea. These assignments met with remarka- 
ble success which can be attributed to previous experience, 
a desire for knowledge of and excellence in his profession, 
a tactical ability, and a complete confidence inspired in 

the men whom he led as the separatist movement pro- 
gressed from Chile to Peru and Bolivia. These same char- 
acteristics carried him regularly in military grade from 
Captain to Grand Marshal. 

The career of General Miller, however, was not one of 
military exploits alone. After independence from Spain 
was won, he stayed on in Peru and Bolivia serving as a 
political administrator and creating a reputation for ability, 
honesty, and integrity in civil affairs. Returning to his 
native country, England, to seek cure for many wounds suf- 
fered in the struggle for independence, Miller was invited 
to come back to Peru where he was again appointed to high 
military and governmental posts. He was intimately asso- 
ciated with the confused events of the 1830’s that led to the 
formation of the Peru-Bolivian Confederation. In that gov- 
ernment he occupied the positions of Chief-of-Staff, Minis- 
ter of Guerra y Marina, and Minister Plenipotentiary to 
Ecuador. With the collapse of the Confederation in 1839, 
Miller left Peru and held no more political offices there, 
although he returned in the last months of his life to be- 
come reinstated in his military ranks and honors. 

Miller possessed varied abilities and interests which 
were not common to most soldiers who bound up their des- 
tinies with South America. During his career, he 





advocated complete devotion to constitutional authority and 
showed a consistent refusal to be identified with factional 
disputes and an abhorrence of civil war when such senti- 
ments were ordinarily lacking in the struggle for power 

in Peru. His administrations were characterized by a 
desire to aid the common people, especially repressed 
peoples, to a greater economic prosperity and freedom 
under the laws. This quality of humanitarianism was dem- 
onstrated in his sympathy for and interest in behalf of 
Negroes, the Indians of Peru and Bolivia, and the inhabit- 
ants of the Pacific Islands. His just administration of the 
laws, his careful guarding of public monies, and his pro- 
motion and stimulation of trade were all a part of the phi- 
losophy which elicited praise for his competence in civil 
positions of trust. 

While pursuing his foreign duties, Miller associated 
with British merchants and those engaged in shipping. 

This personal contact and observations made in extensive 
travels gave him a practical knowledge of business affairs 
useful to his native country. Thus he was selected to as- 
sume the position of first British Consul-General of the 
Pacific at a critical time in the history of the islands, 
when non-English imperialism threatened to establish con- 
trol over most of the Pacific. Contemporary and later 
observers agree that his service to England during the last 
eighteen years of his life was far-sighted, honest, and 
noted for fairness to all with whom he dealt. 

Not only did a military and political acumen set Miller 
apart from other foreigners in South America. His friend- 
ship with the most prominent South Americans and histo- 
rians of Latin America as well as interest in some literary 
activities served also to indicate that he was above the 
ordinary military adventurer. 

Even while serving England in the Pacific, Miller longed 
to go back to Peru where he had spent a large part of his 
adult life and away from which he felt ill at ease. He re- 
turned to his adopted homeland and, after some difficulties, 
became reinstated in the high military rank of a Grand 
Marshal of Peru. While there, his continued bad health 
became critical and he soon died, somewhat embittered by 
treatment received from high government officials during 
his last months. Later administratiéns, however, recog- 
nized his services, and paid homage to his memory and 
remains so that today he lies buried in a niche in the na- 
tional shrine dedicated to the heroes of the independence. 
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The rulers of the Soviet Union, in striving to strengthen 
and perpetuate their regime, have placed much emphasis 
on training the young. For youths aged fourteen to twenty- 
six, the chief instrument of indoctrination and control is the 
All-Union Leninist Communist League of Youth, or 
“Komsomol” (a word formed from the initial syllables of 
the Russian words for “Communist League of Youth”). 

This study of the development of the Komsomol from 1918 
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to 1949 focuses particularly on the pattern of attitudes and 
behavior which the regime, in and through the Komsomol, 
sought to impose upon Soviet youth. The study is based 
principally upon the official proceedings (usually steno- 
graphic reports) of the eleven Congresses or nationwide 
conventions of the Komsomol that were held during the 
period 1918-1949. Those proceedings are authoritative 
and comprehensive, yet virtually untapped by previous 
research. 

Through three decades many aspects of the Komsomol 
pattern remained largely the same. The Komsomol was 
always expected to supply the Party with fresh reserves. 
The members of the Komsomol were called upon to assist 
the Party in political indoctrination, general education, 
industry, agriculture, social relations, military activity, 
and world affairs (including, for many years, the Commu- 
nist International of Youth). Certain qualities of individual 
character — such as loyalty to the heads of the Party and 
hatred toward enemies — were always demanded. Those 
and other uniformities in the Komsomol pattern reflect the 
fundamental continuity of the Soviet regime, the totalitarian 
and authoritarian nature of that regime, and its persistent 
need to win support from each fresh crop of impressionable 
and not-yet-disillusioned youth. 

Against that background of constant general purposes 
there were significant changes. The League expanded tre- 
mendously. The average age of the members increased, 
as did the proportion of women. The proportion of rural 
members declined, so that by 1949, on a per head basis, 
the League was probably only about one-fifth as strong 
among rural youth as it was among urban youth. Several 
of the early leaders of the League (like Shatskin and Chap- 
lin) were removed as “Trotskyites” in 1928-1930, while 
many of the next generation of leaders (headed by Kosarev) 
fell victim to the Purge in 1937-1938. The Komsomol’s 
leading element was always made up largely of Party mem- 
bers, but the composition of the group changed in respect 
to age, sex, nationality, occupation, and education. By 1949, 
the Komsomol was managed by ‘mature” (if not quite mid- 
dle-aged) people for whom this work was an important part 
of a bureaucratic career. 

Meanwhile, the pattern of demands went through succes- 
Sive stages of adjustment. The Civil War dictated an early 
stress on military duties. Political indoctrination, the edu- 
cation of worker youth, and hunts for deviationists marked 
the period of the struggle for power in the twenties. Eco- 
nomic tasks came to the fore during the First Five Year 
Plan, to be partially eclipsed in the middle and late thirties 
by the tasks of indoctrination and the liquidation of “ene- 
mies of the people.” The lavish worship of Stalin had 
meanwhile become a requirement for all Komsomolites. 
World War II of course brought military demands again 
into prominence, while postwar Stalinism meant a combina- 
tion of demands for “defense,” hard work, idolization of 
Stalin, education and indoctrination, and the extirpation of 
“cosmopolitanism” and other heresies. The dominant 
theme of the Komsomol pattern — the passion for control — 
underlay the development in each sphere of Komsomol ac- 
tivity, from the school through the farm, factory, and mili- 
tary unit. For example, the Congresses portray the 
League’s early aim of protecting worker youth; the chan- 
neling and progressive restriction of that aim; and, by 1936, 
its virtual elimination in the face of the leaders’ insistence 
that the interests of youth were already fully protected by 
the Soviet Government. The passion for control manifested 





itself most dramatically in the increasingly mechanical 
elections and the increasingly rigid conduct of the delibera- 
tions in the Congresses themselves. 

The proceedings substantiate the earlier general de- 
scriptions of the Komsomol by such scholars as Fainsod’ 
and Towster, add a wealth of detail on the Komsomol pat- 
tern in each period and in each sphere of activity, and sug- 
gest many possibilities for further research. 
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Spencer Roane, brilliant jurist and state rights advo- 
cate, was born near Tappahannock, Virginia, on the fourth 
of April, 1762. The second son of William and Elizabeth 
Roane, he received his formal education from tutors, from 
the College of William and Mary where he was an active 
member of the Phi Beta Kappa Society, from a series of 
law lectures in Philadelphia, and from the instruction of 
Lawyer John Warden. This education fitted him for the 
legal career that most appealed to the ambitious and tal- 
ented young man of his day. 

The career of Roane began with election to the House of 
Delegates in 1783. His early political experience included 
four sessions in the House, about a year’s duty on the Gov- 
ernor’s Council, and service in the Senate in 1788-1789. 
During his legislative career, Roane married Anne Henry, 
daughter of Patrick Henry. The inheritance of the family 
lands in Essex County, and his later purchases of lands in 
Hanover and Goochland Counties and a house in Richmond, 
established him as a Tidewater plantation owner. As a leg- 
islator, he revealed himself to be “a child of the Revolu- 
tion” with an aristocratic sense of leadership. 

In 1789 Roane was elected to the bench of the General 
Court. In December of 1794, he was elevated to the Su- 
preme Court of Appeals where he continued to serve until 
his death on the second of September, 1822. As a jurist, 
Roane helped to establish the American system of juris- 
prudence. As a politician, he joined with Thomas Jefferson 
and John Taylor to battle the growing nationalism, espe- 
cially as it was enunciated by the Supreme Court under 
John Marshall. Unlike Jefferson and Taylor, however, 
Roane was a Tidewater aristocrat in his thinking. Rather 
than contending that the “reserved powers” belonged to the 
“people,” Roane believed the state governments, beholden 
ultimately only to reason, were the best repositories of 
sovereignty. 

Contentious by nature, Roane was unable to remain 
silent in the face of what he conceived to be the usurpations 
of the federal court. Although he had sanctioned judicial 
review of state legislation (Kamper v. Hawkins, 1793), he 
deplored the doctrine of federal judicial review. In the 
famed Martin v. Hunter’s Lessee case of 1816, Roane took 
the opportunity to focus attention on the national doctrines. 
Beginning with the publication of his decision in this case 
in the Richmond Enquirer, he launched a series of articles 
under the pseudonyms of “Hampden,” “Amphictyon,” and 
“Algernon Sidney” in opposition to the decisions in 
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McCulloch v. Maryland (1819) and Cohens v. Virginia 
(1821). The influence of articles, coupled with his personal 
political influence, made him a formidable opponent to the 
nationalistic trend. As a politician, he served as a presi- 
dential elector on three different occasions. Through his 
personal influence, and by his correspondence with Jeffer- 
son, James Barbour, James Madison, and James Monroe, 
among others, Roane gave the nation warning that there 
were men willing to fight for principles, even should it 
mean the dissolution of the Union. 

Spencer Roane was a state rights advocate who knew 
that only under the dominance of the state governments 
could the uneasy balance of revolutionary theory and Tide- 
water economic fact be maintained. The loss of his posi- 
tion as presidential elector in 1820, and the failure of the 
Virginia legislature to act upon his resolutions for consti- 
tutional amendments marred the last years of Roane’s life. 
Nevertheless, as a jurist and a politician Roane had elabo- 
rated a theory of state rights that would have an incalcuable 
influence on later state rights advocates. 

152 pages. $1.90. Mic 55-1090 
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This study covers the period between the Union of the 
English and Scottish parliaments (1707) and the Treaty of 
Paris that ended the American Revolutionary War (1783). 
The period forms a distinct and intelligible field of study 
in the story of emigration directly from Scotland to the 
North American colonies. The Union of 1707 gave Scotland 
an opportunity to share in the development of the former 
English empire in America, and of this she took full advan- 
tage. 

Scottish emigration to America in the 18th century has 
too often been confused with the larger movement from 
Ulster. The Scots and the Scotch-Irish differed in their 
reasons for emigrating, their patterns of settlement, their 
roles on the American frontier, the numbers of each who 
emigrated, the incidence of their peak periods of migration, 
and the parts they played in the American Revolution. The 
larger Scotch-Irish movement has tended to obscure the 
smaller, but equally interesting and significant, migration 
directly from Scotland. 

It has sometimes been assumed that the Presbyterians 
in the colonies were American patriots almost to a man. 
This is a fallacy, for the great majority of the Scottish 
immigrants, almost all of whom were Presbyterians, held 
aloof from the Revolution, if they did not actively oppose it. 

While the Scotch-Irish filtered down the Appalachian 
valleys, the Scots proper scattered themselves up and down 
the seaboard, the Lowlanders dispersing and mingling with 
the older inhabitants, the Highlanders founding their own 
communities on the farming frontiers of North Carolina 
and New York. 

In the eighteenth century there was a strong tendency 
for organized groups of Scots to emigrate together. Low- 
landers formed companies, a share in which entitled the 
holder to a farm in America. But the Highlanders followed 





their own pattern of communal emigration. From some 
Scottish districts, where knowledge of America had spread, 
ready-made but leaderless communities emigrated. More 
important and typical were those Highlanders who came 
over at the behest of a tacksman, or middleman landholder. 
The class of tacksmen, suffering from changing social con- 
ditions in the Highlands after the failure of the 1745 rebel- 
lion, desired to set up a new clan system in America with 
themselves as chiefs. This attempt to revitalize the quasi- 
feudal relationships of the Highlands in a new environment 
failed because of the cheapness of American land and the 
loyalism of the tacksmen and their followers in the Revolu- 
tion. Highland migration continued on a large scale after 
1783, but without the overtones of social subordination that 
had characterized the pre-Revolutionary movement. 

The Scottish emigration to North America in the period 
1707-1783 was small in numbers. Not until the twelve 
years immediately preceding the Revolution did it reach 
something like “mass” proportions. The numbers who 
emigrated in the period, according to the author’s estimate, 
totalled about 25,000, a figure which does not avproach the 
Scotch-Irish total for the same period. 

In spite of the relatively small scale of the 18th-century 
migration from Scotland to America, the influence of the 
Scots there, both as a national group and as individuals, 
was relatively far greater then than at any later time. 
Filling political offices, the professions, and the ranks of 
commerce with numbers of energetic and ambitious men 
out of all proportion to the size of the whole Scots commu- 
nity in America, they aroused a good deal of envy and 
malice, especially after 1775. 

Following Scotland’s vigorous exploitation of her new 
relationship to England and the English colonies after 1707, 
the age of Scotland’s bid for a lion’s share of wealth and 


power in the old English empire in America came to an 


end amidst the ruins of that empire. 
243 pages. $3.04. Mic 55-1091 
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Adviser: Leo Marx 

This study is an attempt to explain the nature and sig- 
nificance of The New Yorker. It deals with the magazine 
as a whole and describes The New Yorker’s style, tone, 
and point of view, and attempts to suggest what the maga- 
Zine means to its readers and its importance in the total 
context of American culture. 

The study suggests that New Yorker values are the 
basis of a new kind of American elite, one whose prestige 
comes not from family, income, or occupation, but from 
what kind of people they are and the kind of lives they lead. 
New Yorker values offer an attractive alternative to the 
goals of money and power, the usual sources of satisfaction 
and prestige in an achievement-oriented society. The New 
Yorker suggests that in a democratic society characterized 
by an economy of plenty self-development is more reward- 
ing than self-aggrandizement. 
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The substance of New Yorker values is examined in 
chapters devoted to the magazine’s concern with proper 
consumption of material goods, leisure, and the arts. 
Other chapters deal with the magazine’s reporting style, 
its humor, and its cosmopolitan spirit. The conclusion is 
made that the one concept that best explains the magazine’s 
uniqueness and complexity is that The New Yorker is the 
representative and most popular spokesman for an ideal of 
self. Nearly all New Yorker writing provokes in the 
reader’s mind an image of a special kind of person who 
leads a special kind of existence. This person is the model 
for the New Yorker elite. He is a man of broad interests, 
wide knowledge, and discriminating taste. His insatiable 
curiosity has led him to an acquaintance with many kinds 
of people in many parts of the world. This man is, of 
course, a superior person, but his sense of humor counter- 
balances his tendencies toward snobbishness. In the 
Yankee rather than frontier tradition, his restrained and 
subtle humor is perhaps his greatest attraction. 

An important point to make about this person is that he 
is an independent, self-directed man. His choices in life, 
both major and minor, are self-motivated and stem from 
within. He is, in short, the twentieth-century version of 
Emerson’s self-reliant man. And if he seems unduly con- 
cerned with appearance, it is not because he wished to im- 
press others with either taste or money, but because all 
one’s choices should be a form of self-expression and _ 
should be organically related to and reflect one’s total 
values. As The New Yorker suggests in “The Sky Line,” 
when Wright’s organic principle of architecture is applied 
to the life and thought of the individual, appearances take 
on new meaning; they become an important means of self- 
identification and for the self-reliant person are a sign of 
the real man. 

The study suggests also that much of the content of The 
New Yorker can be explained as gentle ridicule of people 
who pretend to be what they are not and as criticism of 
institutions or conventions which make it difficult for the 
individual to be autonomous. The New Yorker is wary of 
mass production as a threat to taste, and of mass media 
as a threat to ideas. It censures provincialism and isola- 
tionism as limiting man’s horizons. It affirms urbanism 
as the best environment for the self-directed person and 
for the development of self-direction. Finally, the maga- 
zine is against a narrow nationalism which might lead 
eventually to history’s greatest war and to the extinction 
of freedom altogether. 299 pages. $3.74. Mic 55-1092 
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The chapters fall into three main parts. Chapters one 
through three describe the country and the growing interest 
that France and the other European powers showed toward 
it. Chapter four and five are designed to explain how 
France conquered Tunisia and how this colonial action af- 
fected and was affected by French internal politics. The 
third and last part, comprising chapters six through nine, 





describes the French administration in the first decade of 
its existence. 

Throughout a long period of conquest and reconquest 
Tunisia was governed by the Phoenicians, Romans, Vandals, 
Byzantines, Arabs, Turks and French. Geographically it 
occupies a strategic point on the North African coast, a 
position, in effect, dividing the eastern from the western 
Mediterranean basin. 

In the nineteenth century France, Italy and England were 
all interested in the Regency. Nationals of all three had 
commercial interests there and were represented on the 
International Financial Commission which was created 
when the Bey pleaded bankruptcy. Besides their common 
interests in Tunisia each country had particular reasons 
for increasing their influence. Italy had more nationals in 
Tunisia than any other European nation and spoke nostal- 
gically of the time when the Roman Empire embraced 
North Africa. France spoke earnestly of the need to con- 
trol events in the Regency to insure the security of her 
Algerian departments. Unlike the others, England ex- 
pressed no desire to extend her political power over the 
Bey of Tunisia, but did view with apprehension the possi- 
bility of this land belonging to Italy. This might jeopardize 
British trade routes since the waters between Tunisia and 
Sicily could be controlled by one power. 

It is commonly stated that France established a protec- 
torate over Tunisia in 1881. Actually this statement is 
only remotely correct. The word protectorate did not 
enter Franco-Tunisian relations until the Convention of 
La Marsa in 1883. Many problems required solution in 
1881 before a de jure protectorate could be realized. 

The story of the protectorate during its first decade 
contained an unusual number of strong personalities. 
Theodore Roustan, Paul Cambon, Cardinal Lavigerie, 
General Boulanger and Ferdinand de Lesseps all influenced 
the future of this small country. Without the tireless 
efforts of Resident General Paul Cambon the final nature 
of the protectorate would have developed later, if indeed, 
at all. He worked arduously although the government in 
Paris was often indifferent or even antagonistic toward 
his program. 

Soon after Cambon arrived in Tunis he perceived that 
a true protectorate could exist only if it gained control 
over the Financial Commission, consular jurisdiction and 
the military. In his estimation the government absolutely 
had to be supreme in financial, judicial and internal se- 
curity affairs. 

By 1892 French capital had rebuilt the Tunisian trans- 
port system, increased farm production and raised the 
value of exports and imports. French colons and business- 
men profited from these improvements. This progress, 
which would have been impossible without European capital, 
looked impressive. Nevertheless, the essential formula in 
a colonial relationship of this type had not been determined, 
namely, what share of the economic fruit should go to the 
investor and what part belonged to the native inhabitants. 

313 pages. $3.91. Mic 55-1093 
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American Protestantism, true to its traditions, was 
deeply concerned with the fundamental problems facing the 
United States in the decades between the First and Second 
World Wars. The Protestant churches had never divorced 
themselves from the main stream of American life, and in 
the ’twenties and ’thirties they continued to evidence inter- 
est in the structure and functioning of society. 

The various major denominations, of course, did not 
all demonstrate the same intensity of concern, nor did they 
all prescribe identical cures for society’s problems. To 
generalize, Northern denominations were more liberal 
minded than Southern, while all of the churches displayed 
a more ardent social fervor in the Depression Decade than 
in the years of prosperity. These facts indicate that the 
churches are, after all, human institutions, and that they 
reflect the temper of the region and of the time in which 
they exist. 

The sources for a study of recent Protestantism are 
abundant: denominational minutes, church journals, pam- 
phlets published by church agencies, sermon collections, 
books dealing with social issues written by churchmen, 
biographies, autobiographies, the records of interdenomi- 
national and cooperative religious groups, the secular 
press, and the files of various secular organizations such 
as the American Civil Liberties Union. 

The inquiry was confined to some fifteen major denomi- 
nations and to several interdenominational agencies. Five 
major areas of social concern were examined: civil liber- 
ties, labor, race relations, war, and the contending merits 
of capitalism, socialism, fascism and communism. I all 
of these areas the churches were found working both sides 
of the street. 

The question of civil liberties was a major problem 
facing American society in the ’twenties and ’thirties. The 
churches worked to stamp out lynching. To a much greater 
extent than is generally realized, they deprecated the ac- 
tivities of such “patriotic” organizations as the American 
Legion, the Black Legion, and even the revived Ku Klux 
Klan. Although fundamentalist churches sought to suppress 
the teaching of evolution, most of American Protestantism 
upheld the principles of academic freedom. Every cause 
célébre of these years — Sacco and Vanzetti, Tom Mooney, 
and the rest — left its impact on the churches, and in every 
instance there was always a significant element in the 
churches working for the defendants. Even communists 
should not be deprived of constitutional guarantees, or so 








at least a minority of churchmen and church groups argued. 


The status and condition of labor was of great moment 
to American Protestantism. It is true that some church- 
men and church groups, especially at the local level, ap- 
peared indifferent to labor’s plight, but on the whole the 
churches were sympathetic to reforms designed to end 
cruel conditions of work. When labor took matters in its 
own hands, however, and resorted to the strike, it lost 
some of the churches’ support. And yet, even strikes were 
upheld by a considerable element of Protestantism. 

More difficult of solution was the race problem. The 
churches often drew the color line as hard and as fast as 





any other institutions. Here and there, however, elements 
in Protestantism fought the good fight for racial justice. 

The churches realized that war was the greatest scourge 
of mankind. In many instances their approach to the aboli- 
tion of this evil was intelligent, and in the ’twenties and 
early ’thirties, in particular, they urged international co- 
operation as the only method to keep war out of the world. 
As the ’thirties deepened, however, isolationist sentiment 
grew, and by the end of the decade the churches were 
badly divided between the camps of collective security and 
of storm cellar neutrality. In both decades there was a 
strong pacifist minority. 

The contending merits of capitalism, socialism, fascism, 
and communism were weighed by the churches. In the pros- 
perous ’twenties much of American Protestantism appar- 
ently felt capitalism was enthroned by the laws of Nature 
and Nature’s God. As the depression intensified, however, 
a strong element questioned the basic premises of capital- 
ism and advocated socialism as the way out. A very small 
group of Protestants carried on an uncritical flirtation with 
communism and fascism. 

The sweep of Protestant church opinion was very broad. 
On the whole and balancing exception against exception, 
however, the social attitudes of American Protestantism 
were enlightened, forward looking, and liberal. 

794 pages. $9.93. Mic 55-1094 


A HISTORY OF FOREST CONSERVATION 
IN THE PACIFIC NORTHWEST, 1891-1913 


(Publication No. 14,259) 


Lawrence Rakestraw, Ph.D. 
University of Washington, 1955 


The movement for forest conservation began in the 
United States shortly after the Civil War. A variety of 
people became interested in preserving and perpetuating 
the forests about that time. They included scientists and 
scientific groups alarmed over forest depletion, both be- 
cause of the indirect effects of the forests in perpetuating 
water flow, and for fear of a timber scarcity; recreational 
and aesthetic groups, desiring to preserve areas of unique 
scenic beauty; and men disturbed by violation of public 
land laws and the corrupt alliance of economic interests 
and politics. In the Pacific Northwest — Washington and 
Oregon — recreational groups made efforts to preserve 
the Crater Lake and other scenic areas in the Cascades. 

The efforts of the conservationists were crowned with 
success in 1891, when a bill permitting the President to 
set aside forest reserves was passed. Through the work 
of local groups, four such reserves were Set aside in the 
Pacific Northwest between 1891 and 1893. Two, the Cas- 
cade Range Reserve and the Pacific Forest Reserve, were 
set aside primarily to preserve scenic areas. Two others, 
the Bull Run Forest Reserve and the Ashland Forest Re- 
serve, were set aside to protect city watersheds. In 1897, 
through recommendations of the National Academy, three 
other reserves were set aside in the state of Washington — 
the Olympic, the Rainier, and the Washington Forest 
Reserves. 

The years 1897 to 1905 were spent by the national gov- 
ernment in trying to get an efficient forest administration. 
The federal forests were under three bureaus with 
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conflicting jurisdiction. General control of the reserves 
was under the General Land Office, while the Geological 
Survey and the Bureau of Forestry had specialized functions 
in connection with the reserves. Administration under the 
Land Office was corrupt and inefficient, and conservation- 
ists desired transfer of the forests to a bureau staffed by 
professional foresters. After an eight-year fight, the re- 
serves — now called the National Forests — were placed 
under the Forest Service in 1905, with a professional for- 
ester — Gifford Pinchot — heading the bureau. 

During those years, a number of local problems were 
met in the Northwest. A grazing policy, which later became 
a model for the national policy, was established in- the Cas- 
cade Range in 1897. In Washington, several reserve bound- 
aries were redrawn and the reserves reduced in size, in 
response to local pressures. In both Washington and Ore- 
gon, a number of new reserves were created after survey 
by the Bureau of Forestry and the Geological Survey. 

Local sentiment varied greatly toward given reserves; in 
general, support or opposition depended on whether the 
reserve helped or hindered local interests. 

Administrative decentralization of the National Forests 
began in 1905 and was completed in 1908. Under the dis- 
trict foresters, the local administration had a great deal of 
self government. The first two district foresters, E. T. 
Allen and C. S. Chapman, put administration of the forests 
on a professional basis; made the beginning of a policy for 
timber management; and helped establish a grazing policy 
for all the forests in the district. 

The period between 1905 and 1913 was marked in the 
region by a series of attacks on the Forest Service by a 
coalition of conservative politicians and land looters. The 
people, as a whole, however, supported the Forest Service, 
and efforts to undermine or end the federal forest policy 
failed. More important than these attacks was the growing 
cooperation — the triple alliance — of state, federal and 
private timberland owners, expressed through a variety of 
guild associations, among which the Western Forestry and 
Conservation Association was the most important. By 1913 
the Northwest set a model for the rest of the country in 
cooperative fire protection, and was ready to extend their 
work into other forest problems. 

358 pages. $4:48. Mic 55-1095 


ARMY OF SAINTS: THE RELIGIOUS AND 
POLITICAL IDEAS OF THE CHAPLAINS OF 
THE NEW MODEL ARMY, 1645-1648 


(Publication No. 13,989) 


Leo Frank Solt, Ph.D. 
Columbia University, 1955 


The relation of political thought to religious thought in 
the Puritan Revolution turns on the question why in some 
groups the outcome was the privileges of the Saints to rule 
over the evil and irreligious; in others, the equality and 
sovereignty of the people based upon natural law as inter- 
preted by the people’s representatives chosen in Parlia- 
ment. This dissertation attempts to ascertain into which 
of these political streams Antinomianism fed. Antinomian- 
ism, or the theological tenet of “free justification by free 
grace alone,” was the central core of theological belief 
among the chaplains of the New Model Army. These 





emissaries for spiritual edification among the troops in- 
cluded such chaplains as Hugh Peters, John Saltmarsh, 
and William Dell among others. 

The doctrine of Free Grace stated that the Spirit of 
God had saved His chosen ones from unredeemed mankind 
without any act of faith on the part of the Saints. Faith was 
an effect not a cause of God’s saving grace. In this theol- 
ogy there were no contractual conditions to be fulfilled, no 
good works to be performed, and no free will to be exer- 
cised. Grace alone gave assurance of salvation, resulting, 
through the removal of original sin, in the perfectibility 
(though not the perfection) of man. The abrogation of the 
law of Moses brought Christian liberty with God. Yet it 
was perfectibility and Christian liberty for the Saints of 
God alone despite the frequent intimations of universal 
redemption that were read into the chaplains’ writings. 

Against the policy of conformity in religious affairs 
by any civil magistrate, the chaplains preached religious 
toleration to the New Model Army. Their plea was unity 
of theological belief rather than uniformity of ecclesiastical 
forms. In order to prevent persecution from civil magis- 
trates, Saltmarsh and Dell separated the spheres of grace 
and nature — man’s relation to God and man’s relation to 
man. Even so, most of the chaplains did not believe in 
universal toleration. 

If the Antinomian chaplains seldom reasoned by analogy 
from Christ’s kingdom to the kingdoms of this world, they 
did find audiences among some of the New Model’s soldiery 
who found increasing evidence in their victories over the 
enemy that God had already assured them of redemption 
and imbued them with His power, which could do all things. 
No wonder that the Soldier-Saints demanded new privileges 
from a recalcitrant Presbyterian parliament. All one had 
to do was to affirm that he had been already saved and the 
Spirit of the Lord would speak individually through his 
conscience as well as the next man’s. 

However, despite the separation of nature and grace, 
nearly all of the Antinomian chaplains wrote of a millena- 
rian rule of the Saints. While some chaplains firmly re- 
sisted any temptation to make the inner spiritual kingdom 
of Christ into an outer temporal government of Saints, 
others saw the fusion of nature and grace leading to the 
political rule of the Saints. Few of the chaplains supported 
Leveller political equality when they preached the privi- 
leges of the Saints instead of universal salvation or univer- 
sal toleration. Few could have advocated a belief in a civil 
covenant or fundamental law when the Holy Spirit abrogated 
the law. They did not, for the most part, develop specific 
forms of political government because they did not believe 
in specific forms of church government. 

Antinomianism, then, as expounded by the Army chap- 
lains, failed to transmute its theology into concrete politi- 
cal terms, but it held toleration, perfectibility, and indi- 
vidualism in common with the Levellers and millenarian 
assurance plus the authority of the sanctified few in com- 
mon with the Fifth Monarchy men. 

220 pages. $2.75. Mic 55-1096 
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DR. ROBERT BARNES AND 
ANGLO- LUTHERAN RELATIONS, 1521-1540 


(Publication No. 14,153) 


Neelak Serawlook Tjernagel, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Herbert H. Rowen 


During the reign of Henry VIII English foreign policy 
was characterized by frequent changes in direction and aim. 
Cardinal Wolsey, whose purpose had been the creation of 
an Anglo-French alliance, was succeeded in the king’s 
favor by Thomas Cromwell, who saw in the protestant 
princes of Germany the best hope for achieving the king’s 
purposes in England. The problem inherent in the Anglo- 
Lutheran relations during Cromwell’s tenure of office was 
the fact that Henry VIII was primarily interested in a polit- 
ical alliance, while the Lutheran princes had organized the 
Schmalkaldic League for the sole purpose of preserving the 
theology of the Lutheran Reformation. 

The English king’s reluctance to accept Lutheran theol- 
ogy even after his repudiation of the Pope, was due in large 
part to the vigorous and highly-publicized attack he had 
made in 1521 against the religious tracts of Martin Luther. 
A number of factors, however, conspired to weaken the 
king’s orthodoxy and to mitigate his hostility toward Luther- 
anism. The Cambridge humanists were an additional factor 
in directing England toward Protestantism. Their first in- 
terest in the theology of the Reformation had coincided with 
the appearance of a new edition of the New Testament pre- 
pared by Erasmus and published in 1516. Secret meetings 
of these Cambridge men included nearly all of those who 
were to be significant in the early history of the Anglican 
Church. 

The primary interest in this study lies in the career of 
Robert Barnes, the leader of this Cambridge group, who 
was tried for heresy by cardinal Wolsey for alleged con- 
tentious, seditious, and heretical statements made ina 
Christmas Eve sermon in 1525, in which he made the first 
public declaration of the faith of these first English Protes- 
tants. The penalty for his offense was a rather loose con- 
finement in prison during which time he engaged himself 
in the sale of Tyndale’s Bible. That activity endangered 
him further and he fled to Germany. Three years under 
the tutelage and influence of the Wittenberg reformers 
made him a thorough-going Lutheran, a fact amply attested 
by the theological essays he wrote in those years. 

It was on the basis of those writings and on a profession 
of loyalty to the king that Henry VIII brought Dr. Barnes 
back to England to represent the cause of the crown at the 
forthcoming conferences with the Schmalkaldic princes. 
The result of Barnes’ activities in that role was that the 
English doctrinal formulas of the 1530’s as well as the 
Anglo- Lutheran theological agreements of 1536 and 1538 
became more and more Lutheran in tone as well as in 
content. 

In 1540 Henry VIII abandoned the efforts to establish an 
alliance with the subjects of Charles V. The doctrinal for- 
mulas of the previous decade were disavowed by the Act of 
Six Articles and the execution of both Cromwell and Barnes. 

The efforts of Barnes, and the doctrinal agreements that 
had been made were not without effect, the king’s repudia- 
tion of them notwithstanding. They remained to form the 
basis of the later and the lasting Thirty-nine Articles of 
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the Elizabethan Settlement. Just as Thomas Cranmer was 
the connecting link between Lutheran and Anglican liturgi- 
cal practice; so Robert Barnes was the link between the 
theology of the Wittenberg Lutherans and that of the Church 
of England. His part in founding the faith of the Anglican 
Church is far greater than appears in the apparent failure 
of his personal career. A re-evaluation of his life and 
work in the reign of Henry VIII is the objective of this 
study. 296 pages. $3.70. Mic 55-1097 


A STUDY OF THE DEFENSE AND DEFENDERS 
OF BIG BUSINESS IN AMERICA, 1900 TO 1914 


(Publication No. 13,144) 


Edgar Allan Toppin, Ph.D. 
Northwestern University, 1955 


Supervisor: Professor Ray Allen Billington 


Critics of big business have been studied much more 
than its defenders. Historians have concentrated on liberal 
crusaders because they fostered monumental reforms, in- 
voked principles of human rights that made “standpat” doc- 
trines of conservatives appear reactionary, and were 
joined by America’s greatest novelists who contributed 
enduring works of art to the literature of protest. 

The few studies considering champions of big business 
usually concentrate on several prominent individuals who 
developed elaborate conservative theories. There has been 
little attempt to study the many diverse figures, minor as 
well as major, who contributed hasty rebuttals and special 
pleading. This dissertation attempts to recapture the de- 
fense in its totality. It is based on sources — general maga- 
Zines, trade journals, books and articles — frequently used, 
but seldom systematically called to ascertain the defense. 

Big business was under fierce attack after 1900. The 
tremendous development of holding company combinations 
from 1899 to 1903 aroused great public interest and alarm 
which gave support to, and was intensified by, muckraking 
and official investigations. Crusaders labelled giant com- 
binations the major source of America’s social, economic, 
and political ills, blaming them for corruption of govern- 
ment, inequalities in conditions, lessening of opportunity, 
destruction of competition, and exploitation of labor and 
consumer. 

In replying to these critical assaults, businessmen were 
aided by leading economists, lawyers, sociologists, and 
other professionals. With big business requiring many de- 
fenses, with varied elements contributing, and with the 
necessity for increasing concessions to popular thought, 
defenders often differed and frequently could be confused 
with critics. In general, reformers urged either small 
business and little regulation or large business with exten- 
sive public control. By contrast, apologists advocated 
large business with little regulation. The most pronounced 
division among defenders was between entrepreneurs and 
professionals with the former tending to take less extreme 
positions since they avoided doctrinaire theorization. 

This study presents the defense in topical form to em- 
phasize the views of major and minor contributors on such 
matters as competition, tariffs, and unions. In addition, 
twenty-eight representative apologists are analyzed at the 
points where they made their major contributions. These 
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include such businessmen as Andrew Carnegie and George 
W. Perkins, and such other apologists as statesman Elihu 
Root, educator Charles W. Eliot, sociologist William G. 
Sumner, economist John B. Clark, and labor leader Samuel 
Gompers. 

The two chapters in Part One, “Introduction,” discuss 
the rise of big business, America’s reaction, the develop- 
ment of a defense and its philosophical bases — individual- 
ism, Protestantism, classical economics, Spencerianism. 
The three chapters in Part Two, “Combinations and Gov- 
ernment,” treat claims that combinations were inevitable 
and beneficial; differences between businessmen and theo- 
rists over competition and tariffs; attacks on antitrust 
statutes, governmental regulation, and socialism; claims 
that self-regulation remedied industrial evils; and propos- 
als as to proper federal policy. Part Three, “Wealth and 
Opportunity,” has two chapters relating efforts to justify 
large fortunes by the gospel of wealth, to counter claims 
of lessened opportunity with the gospel of success, to con- 
vince workers and unionists that they prospered under big 
business, and to denounce social justice measures as un- 
necessary and harmful. Part Four, ‘Big Business and Its 
Leaders,” has one chapter narrating the attack on muck- 
rakers, the vindication of corporate ethics, and the exalta- 
tion of the capitalist, and also the concluding chapter. 

In 1900 many Americans, fearing big business, favored 
dissolution. By 1914 these fears were subsiding because 
of reformation of business, expansion of government, and 
the impact of war. The cogent arguments of defenders also 
played a part in developing the present national policy of 
accepting big business, but with big government to regulate 
it and the Sherman Act as a final resort against monopoli- 
zation. 368 pages. $4.60. Mic 55-1098 


A GOOD MASTER WELL SERVED: 
A SOCIAL HISTORY OF 
SERVITUDE IN MASSACHUSETTS, 1620-1750 


(Publication No. 13,145) 


Lawrence William Towner, Ph.D. 
Northwestern University, 1955 


Servitude before 1750 in what is now Massachusetts had 
two important and complementary functions: it helped sup- 
ply the ever-growing need for labor, and it provided a 
means of control for social deviates whom the community 
could not at first afford to place in institutions of brick 
and mortar. As a consequence, the servant class was com- 
posed of many types and was drawn from varied domestic 
and foreign sources, their relative importance changing to 
meet the needs and opportunities of the settlers. But, de- 
spite this diversity, the servants were a class with certain 
common characteristics as important as those distinguish- 
ing them one from another. 

The materials used in the preparation of “A Good Mas- 
ter Well Served” were, for the most part, primary in 
nature, and they may be divided into three general groups. 
Most important were the records, largely manuscript, of 
the quarterly courts in the seventeenth century, the general 
sessions of the peace in the eighteenth century, and the pub- 
lished general court records of Plymouth and Massachu- 
setts. Second in importance were the advertising columns 
of all Massachusetts newspapers through 1750. The third 





major body of information was found in contemporary 
books and sermons. Wherever possible, quantitative data 
has been presented in table form in the thirteen appendices. 
Among them are a tabulation of runaways brought to court, 
a chronological listing of indentured servants, and a graph 
indicating the varying importance of the major sources of 
servitude. 

The first major problem examined concerns the inter- 
related factors which influenced the shaping of the servant 
class. Five are discussed in over-all terms: the economic 
need for labor in a raw community; the land system; the 
desire to maintain racial, religious and social homogeneity; 
the Puritan emphasis on family government; and religion. 
Where applicable, these forces are considered in particu- 
lar as each of the variant types of servitude receives de- 
tailed treatment. 

Servant types are treated extensively, both in terms of 
distinguishing one class from another, and in terms of 
tracing each class’s historical growth. They are discussed 
in the order of their relative social elevation, rather than 
chronologically. Thus, apprentices and indentured servants 
come first, and then the various forms of servitude devised 
for the social control of the poor, whether adult or child. 
The final group examined is that composed of more serious 
deviates from the norm (whether social or racial), includ- 
ing prisoners of war, debtor prisoners, American-born 
criminals, Indians (both slaves and servants), and Negroes. 

After the institution of servitude is viewed in all its 
complexity and diversity, the servant class is studied as a 
group. Their common characteristics appear in their 
work, their leisure time activities, and their protests. 
Thus, to take extremes in terms of workaday tasks, ap- 
prentices frequently did menial labor ordinarily reserved 
for the untrained, while slaves as frequently performed 
the skilled work of an artisan. So too in their leisure 
time, nothing served to set one element of the class off 
from another, whether churchgoing, drinking, or fornica- 
tion. Similarly, all types of servants protested, and all 
used methods which included violence against the masters 
as well as mere recalcitrant behavior. Indeed, the most 
obvious and distinctively servant protest was running away, 
a desperate measure indulged in by nearly ten per cent of 
the known servants, and one which represented the only 
cooperative form of reaction against servitude in the pe- 
riod. 

Finally, an effort is made to summarize and point up 
the significance of the findings in terms of the class, the 
community, and the economy. Here the failures and suc- 
cesses of servitude are assessed. An extensive bibliog- 
raphy is appended. 478 pages. $5.98. Mic 55-1099 


THE NONPARTISAN LEAGUE 
IN MINNESOTA: 1916-1924 


(Publication No. 13,442) 
Stanley Philip Wasson, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Roy F. Nichols 


This is a study of the degree to which the Nonpartisan 
League fulfilled its objectives in Minnesota, 1916-1924. 
The organization’s adaptation to Minnesota conditions is 
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studied, as well as its effect upon the political and agricul- 
tural groups opposing it. The factors responsible for its 
failure are analyzed. Census data, newspaper sources, in- 
terviews and correspondence collections were used to de- 
scribe and appraise the League’s role in Minnesota history. 
In addition, the student will find some treatment of the fol- 
lowing subjects: economic problems of the spring wheat 
region; the relation of foreign and domestic issues in agra- 
rian radical ideology; the formation of the Farmer- Labor 
Party; the local origins of national agricultural pressure 
groups. 

Three conflicting views of the spring wheat agricultural 
problem competed for farmer acceptance: 1) the view that 
farmers’ ills were due to inefficient farming, with corre- 
sponding suggestions for diversification; 2) the view that 
farmers’ ills were due to their lack of bargaining power, 
to be remedied by cooperative marketing agencies; 3) the 
view that farmers’ ills were due to business control of 
government, with a plea for united political action to re- 
write marketing legislation in the farmers’ favor. 

The Nonpartisan League gained power in North Dakota, 
where the third attitude was most popular. With a charis- 
matic leader and a popular program the League invented a 
distinctive organizing technique and captured the dominant 
party of the state. The League then sought to expand, be- 
cause of the personality of its leadership rather than be- 
cause of any internal necessity of the organization. 

While Minnesota’s political history immediately pre- 
ceding 1916 bore some similarity to that of North Dakota, 
there were important differences: 1) the labor movement 
was becoming increasingly important; 2) the voting strength 
of the small towns was a relatively greater factor; 3) wheat 
production was giving way to corn, dairying and diversifi- 
cation. Had no other factors interposed the League would 





have been forced to adjust to these changed conditions. 

America’s entrance into the war lessened the impor- 
tance of the domestic issues stressed by the League. 

While its attitude toward war gained the support of German 
voters, the pressures for conformity induced by war — 
carefully cultivated by League opponents — prevented the 
League from receiving the support of labor or of dissident 
Republicans and Democrats. Moreover, by stimulating 
agricultural production the war strengthened those organi- 
zations which stressed improved farming methods. 

Following the war the League’s destruction was the 
object of a well-organized campaign. This campaign drew 
strength from administrative errors of the North Dakota 
League and from disputes among League leaders. It fed 
upon the desire for autonomy within the Minnesota organi- 
zation. By 1920 the League was losing ground in Minnesota. 

The outbreak of the agricultural depression increased 
the chances for political change in Minnesota, but lessened 
the League’s chances of leading the change. The depres- 
sion injured League enterprises already weakened by mal- 
administration. State leagues completed their separation 
from the national organization. The League program of 
state marketing legislation was replaced by advocacy of 
federal intervention to restore prices. 

The League reluctantly lost its identity in the Farmer- 
Labor Party. This party strengthened its position as sec- 
ond party in the state until, in 1924, the labor wing assumed 
the dominant role in the party’s activities. When the labor 
wing threatened to weaken constituent organizations League 
leaders withdrew from the movement. The Minnesota 
League thus disappeared, temporarily weakening the 
Farmer-Labor Party, but leaving a strong farmer senti- 
ment in favor of federal marketing legislation. 

669 pages. $8.37. Mic 55-1100 


JOURNALISM 


MORGENBLADET IN NORWEGIAN PRESS HISTORY 
(Publication No. 14,626) 


Alfred Heber Taylor, Ph.D. 
University of Missouri, 1955 





Supervisor: Frank Luther Mott 


This study deals with the history of Morgenbladet (The 
Morning Paper), a conservative Oslo daily newspaper. In 
addition to the story of Morgenbladet, it includes consider- 
able general press history; for Chapter I tells of the Nor- 
wegian press from its beginning in 1644 until 1819, the 
year Morgenbladet was founded. Also, into the story of 
Morgenbladet proper is woven much material about other 
Norwegian papers. 

Material for the dissertation was gathered by the author 
while he was in Norway on a Fulbright grant. He went 
through the files of Morgenbladet, read books and articles 
on the press, and held many interviews to find the material 
that is presented. 

The history is given in chronological order. It starts 
with the earliest press activity in Norway and traces the 




















slow growth of the press until press freedom was guaran- 
teed by the constitution of 1814. The story of Morgenbladet 
starts in 1819, and it predominates from that point in time. 
The study introduces the men who have made Morgen- 
bladet important for 136 years. Nils Wulfsberg, an ex- 














priest, was the enterprising founder who patterned the 
paper after English models. A. B. Stabell, who edited the 
paper from 1831 to 1857, made Morgenbladet influential by 
carrying it into partisan politics. Christian Friele, an ec- 
centric journalist from Bergen, guided the paper when it 
was the most powerful press organ in Norway. After 
Friele’s retirement in 1894, Nils Vogt modernized the 
paper in content and appearance. His editorials played an 
important part in Norway’s withdrawal from the Swedish- 
Norwegian union in 1905. C. J. Hambro edited Morgen- 
bladet during the difficult years of World War I; he dida 
good job, although he often irked the warring powers, espe- 
cially England. Olaf Gjerlgéw succeeded Hambro in 1919 
and remained as editor until his death in 1949. The high- 
light of his editorship was the paper’s great stand during 
the German occupation, 1940-1945. The present editors 
are Rolv Werner Erichsen and Birger Kildal. Under them, 
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the paper features national and international politics and 
cultural material. 

A concluding section summarizes the highlights of Mor- 
genbladet’s history, as well as those of the Norwegian 
press generally. Basing his judgments on trends that are 
in evidence now, the author points to a few things that the 
future seems to hold for Morgenbladet and other Norwegian 
dailies. For example, he thinks that news writing will be- 
come crisper and more objective, while news display, for 
financial reasons, will become more sensational. 

559 pages. $6.99. Mic 55-1101 








SOUTH CAROLINA STATE GOVERNMENT NEWS 
(Publication No. 14,630) 


William Edward Winter, Ph.D. 
University of Missouri, 1955 


Supervisor: Frank Luther Mott 


This study concerned itself with newspaper coverage of 
South Carolina state government news, the relationships of 
the “capital newsmen” with members of the State Legisla- 
ture and officials of the various state agencies. 

Basically, three groups were considered in conducting 
the study, which was devoted largely to a survey of condi- 
tions as they existed in the South Carolina State Capital 
during late 1953 and most of 1954. These were members 
of the General Assembly, officials of the executive arm of 
state government, and the newsmen who reported state gov- 
ernment affairs. Personal observations of the writer, who 
worked on one of the newspapers published in the state cap- 
ital while the study was in progress were brought into 
play occasionally. 

Considerable attention was focused on the part of ap- 
pointive and elective officials of South Carolina played in 
attempting to keep the public informed about activities of 
their government, and to discover something about their 
attitude toward the daily press and its coverage of state 
government. The study also sought to discover something 
of the background of capital newsmen; their education and 
experience qualifications; and what working newsmen 
found to be their greatest problems in reporting intelli- 
gently and fully state government news. 

It appears that in South Carolina few state agencies 





made a serious attempt to supplement newspaper coverage 
by a comprehensive public relations program. They gen- 
erally expressed satisfaction with both the amount of news 
about their departments which found its way into news- 
papers, and also with the way such news was presented. 

The members of the state legislature, like state agency 
officials, seemed well satisfied with the performance of 
the press of South Carolina on the state level. Some legis- 
lators wished for better coverage of “local legislation, ” 
but a surprisingly large percentage of lawmakers seemed 
to feel they were treated fairly by most of the newspapers 
most of the time. 

The fact that South Carolina has a one party system, 
and that all newspapers subscribed to the same party faith, 
at least on the state level, would appear to be largely re- 
sponsible for these areas of general satisfaction with the 
press. 

Despite the apparent satisfaction of state officials with 
the amount of news published, a measurement of the amount 
of state government news published by South Carolina 
dailies indicated that newspapers gave, on the average, 
relatively little space to state government news, particu- 
larly news about administrative agencies. 

The thirteen reporters considered in the study were 
found to have a high level of formal education, with all the 
group having attended college, and all but two having four 
year degrees. Several of the group had work in graduate 
schools. The educational level of South Carolina newsmen 
was above that of two other somewhat similar groups with 
which they were compared, but their experience level was 
somewhat below that of these groups. 

There were some indications that the newsmen’s back- 
ground and training influenced their writings, but there 
was little in the way of glaring contrasts in the way news- 
men handled their stories. The explanation for this seemed 
to lie in the relative homogeneity of the group, and the sim- 
ilarity of political and economic philosophies of newspapers 
served by the correspondents. 

There was little in comments of the newsmen to lead to 
the conclusion there was any widespread practice of delib- 
erately suppressing government news in the state, although 
there were some closed meetings and a few uncooperative 
officials. Apparently the degree of suppression of news 
was not sufficient to alarm the newsmen, who seemed to 
be on friendly terms with the majority of state officials. 

604 pages. $7.55. Mic 55-1102 
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ANIMALS IN A MIDSUMMER NIGHT’S DREAM 
(Publication No. 14,094) 


David Raymond Cheney, Ph.D. 
State University of Iowa, 1955 





Chairman: Professor E, P. Kuhl 


The purpose of this study is to illustrate probably six- 
teenth century animal connotations through an examination 
of peculiarly Elizabethan uses of animals in A Midsummer 
Night’s Dream. In order to achieve this goal, the work has 
been divided into three parts with a general introduction 
intended as a concise background of the sources of animal 
lore. The first part, concerned with the sources of animals 
in A Midsummer Night’s Dream, is devoted to a discussion 
of examples from each of the three main sources of animal 
lore: personal observation, oral tradition, and written 
record. Of these, the latter is most important, since pre- 
cise information concerning the other two categories is 
difficult to determine at this date. The study indicates, 
however, that Shakespeare probably drew from all three 
categories, but has perfectly assimilated the material and 
made it subserve his dramatic purpose. 

The second part is concerned with the three main uses 
cf animals in A Midsummer Night’s Dream: literal de- 
scription, description of human character through analogy, 
and metaphors. Also discussed is the peculiar use of 
animals to help create mood and the illusion of fairyland. 
The treatment of Venus’ dove, the owl, and Theseus’ 
hounds, demonstrates once more the use of English ideas 
in a foreign setting. Nevertheless, Shakespeare’s genius 
is revealed throughout by his adept handling of material 
so that animal connotations perfectly fit the various situa 
tions. 

Part three is concerned with the possibility of an 
Elizabethan court audience interpreting certain scenes in 
the play as allegorical allusions to the succession to the 
throne of England. Most of the suggested allegory is 
concerned with Queen Elizabeth, popularly called fairy 
queen and Diana, a synonym for Titania, and therefore, 
perhaps, equated with Titania. Since Elizabeth had called 
her former suitors by animal names, there is a possibil- 
ity that they are alluded to in the animals of Oberon’s 
charm. Moreover, the harmless creatures warned away 
from Titania in the fairies’ lullaby were possibly equated 
with the would-be assassins of Elizabeth, and the beasts 
into which Puck transforms himself may refer to some of 
the foremost English claimants to the throne and to the 
policy of the government toward them. Though there need 
be no specific purpose for introducing topicalities into a 
play because of their tremendous popularity, the suggested 
allegory may be interpreted as supporting Elizabeth’s 
policy of non-marriage and refusal to name a successor. 
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Considered in the appendix is the possibility that 
Titania’s reference to unusual weather is a topical allusion 
to the weather of 1594, and to the government’s policy of 
blaming enclosures, engrossers, and exporters for the 
resulting dearth of corn for which the government was 
primarily responsible. 

The study also reveals the importance of animals in 
Elizabethan literature and the fact that there is often a 
great difference between sixteenth and twentieth century 
meanings and connotations. Consequently, a serious need 
exists for a dictionary defining and illustrating various 
Elizabethan meanings and symbols attached to animals. 
Such a work would throw a clarifying light on large seg- 
ments of the literature of the sixteenth century now fre- 
quently misinterpreted. This study is intended as a step 
in that direction. 288 pages. $3.60. Mic 55-1103 


LOVE AND MARRIAGE IN 
RENAISSANCE LITERATURE 


(Publication No. 12,428) 


Sister Dorothy Mercedes Finn, Ph.D. 
Columbia University, 1955 


Renaissance writers of Italy, France and England, as 
inheritors of the literary remains of two diverse cul- 
tures —the classical and the medieval — thought of the re- 
lation between love and marriage in two diametrically 
opposed ways. Certain writers wrote treatises, imitative 
of Plato, Aristotle, Xenophon, and Plutarch, which 
discussed in a rational and purely detached way, the ends, 
purposes, and conditions of a good marriage. Among the 
Renaissance tracts composed in this spirit are Poggio’s 
An seni uxor ducenda sit, Barbaro’s De re uxoria, 
Alberti’s I primi tre libri della famiglia, as well as parts 
of Montaigne’s Essais, Charron’s De la sagesse, Bodin’s 
Six livres de la republique, Calvin’s Institutio, More’s 
Utopia, Bacon’s New Atlantis. Like the ancient writers, 
too, Renaissance writers, such as Pontano, Marot, the 
poets of the Pleiade, and Spenser, honored marriage in 
the proper poetical form, the epithalamium. 

In all of these writings, however, romantic love played 
no part. For the treatment of love Renaissance writers 
often turned to their classical forebears for example, and 
they wrote most frequently of extra-marital love in the 
style of Catullus, Tibullus, Propertius, Ovid and Horace. 
Complaints to the mistress were frequently found among 
the writings of Pontano, Poliziano, Pasquier, the Pleiade, 
Wyatt, Shakespeare and the English sonneteers. The tone 
of this poetry was, on the whole, sensual. There was, 
however, another kind of love honored by writers of 
antiquity, a love that subsisted between equals and was 
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founded upon spiritual affinity. This was friendship. Ren- 
aissance writers imitated their progenitors of Greece and 
Rome in frequently lauding the value of friendship. 

Others writers of the Renaissance, however, were in 
their attitude toward love and marriage influenced as much 
by the medieval as by the classical tradition. In this tradi- 
tion love was not relegated to a less honorable position than 
marriage, though it was completely distinct from it. It was, 
on the contrary, more highly regarded. This attitude orig- 
inated in the poetry of courtly love and was carried on into 
the Renaissance through the agency of the medieval ro- 
mances and the vernacular lyric. This love was extra- 
marital. Toward the close of the middle ages there oc- 
curred a reaction against this sort of romantic love and the 
cult of the female which was necessarily associated. The 
result was a strengthening of the anti-feministic tenden- 
cies already residual in medieval thought. Despite this 
development the tradition of courtly love was elaborated 
in the poetry of certain writers. Notable among these was 
Dante. Boccaccio, moreover, recreated for future ages 
the types of admirable and amorous ladies of medieval 
fiction. 

These two strains, the classical and the medieval, 
merged in later Renaissance literature. Marriage and 
love were then brought together in a new relation. Ariosto 
popularized the idea of making marriage depend on love. 
Tasso, and finally Spenser, followed the same plan. Under 
the influence of the medieval romance, these writers 
created virtuous ladies who lent strength to their lovers’ 
arms through their beauty. These ladies were often 
martial ladies who, being equal to their lovers in prowess, 
met them on a basis of equality so that their relationship 
was founded upon the classical virtue of friendship. 

Ariosto first employed this story in the tale of Brada- 
mante and Ruggiero. These two loved each other by 
choice, aided each other in difficulties, were bound to each 
other by friendship and equality of prowess, and finally 
chose to marry each other to consummate their love and 
bring forth worthy progeny. This story was one of the 
earliest of a long list of stories which even to our day 
follow this pattern. Such was the pattern employed later 
by Ronsard in the Franciade, by Spenser in the Faerie 
Queene and by the writers of the pastoral romance in 
Italy, France and England. 

299 pages. $3.74. Mic 55-1104 








SUMERIAN PROVERBS AND THEIR 
CULTURAL SIGNIFICANCE 


(Publication No. 13,391) 


Edmund I. Gordon, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Professor Samuel Noah Kramer 


This edition of the first two of the Sumerian proverb 
collections contains, for the present, the most complete 
text possible, with translations, notes on variants, literary 
and interpretative commentary, a glossary and concord- 
ance, as well as a detailed cultural analysis in outline 
form. 





By far the greatest volume of ancient Mesopotamian 
proverb material is found inscribed upon over 400 cunei- 
form tablets and fragments of tablets excavated at Nippur 
in Iraq in the houses of the Scribal Quarter of the Old 
Babylonian period (dating from the first third of the 
second millenium B.C.), although there are numerous in- 
dications that many of these proverbs, like the other 
genres of Sumerian literature, go back several hundred 
years earlier. Over half of the pieces used are in the 
University Museum of the University of Pennsylvania, and 
the remainder are mainly in the Museum of the Ancient 
Orient in Istanbul (autograph-copies and photographs made 
by Professor Samuel Noah Kramer were put at the 
writer’s disposal) and in the Iraq Museum in Baghdad 
(casts made from latex molds are on file at the two ex- 
cavating institutions, the University Museum of the 
University of Pennsylvania and the Oriental Institute of 
the University of Chicago). 

Since the Sumerian proverbs were used in the schools 
of ancient Mesopotamia, numerous copies of the collec- 
tions themselves as well as excerpts were made, provid- 
ing duplicating and overlapping texts, and so permitting 
the piecing together of the standard collections from the 
often badly broken fragments. 

Fifty-four tablets and fragments were used for the 
reconstruction of Collection One, which was found to have 
originally contained 202 proverbs, of which 108 are now 
complete and 37 sufficiently intelligible to provide some 
context. Collection Two was reconstructed from sixty- 
seven partially duplicating tablets and fragments, and was 
found to contain 164 proverbs of which 114 are now wholly 
preserved, and 30 others with relatively intelligible 
contexts. 

The proverbs in each of these two collections fall, with 
comparatively few exceptions, into groups which have either 
their initial cuneiform signs or their subject matter in 
common. In the first collection, there are groups of prov- 
erbs beginning with the sign Gar (meaning “thing,” “food” 
or “bread,” or used as a prefix to form abstract terms), 
the words “city,” “boat” and “heart,” one large group 
whose subject matter deals with family and household af- 
fairs, and another which consists of proverbs written in 
the Emesal dialect of Sumerian (the dialect spoken by the 
women). In Collection Two, the chief groupings are those 
beginning with the words “fate,” “poor man,” “scribe,” 
“singer,” “fox,” “liar,” “ass,” “ox,” “kalim-priest,” 
“dog” and “house” or “household,” as well as a large 
group of proverbs whose common feature is their use of 
antithetic parallelism as in the Biblical proverbs. 

All the major types of figures of speech are found rep- 
resented in these Sumerian proverbs, the most frequent 
appearing to be the metaphor, irony, simile and hyperbole 
in that order. In addition to antithetic parallelism, fre- 
quent use is made, not only of parathetic (or synonomous) 
parallelism, but also of a more complex form of * climax.” 

As in proverbs the world over, the Sumerian proverbs 
contain allusions to numerous facets of the everyday life 
of the people, and thus provide a most valuable index to 
the inner psychology of the Sumerians. These allusions, 
both explicit and implied, are catalogued under the 
following headings: Environment, Economic Life, Social 
Status and Institutions, Religious Beliefs and Institutions, 
Education, Fine Arts and Recreation, The Individual 
(Physical and Psychological), and Abstract Ideas. 

432 pages. $5.40 Mic 55-1105 
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WALTER BAGEHOT: A STUDY OF GRADUALISM 
AS THE CONDITION OF FREEDOM 


(Publication No. 13,979) 


Arne Howell Gronningsater, Ph.D. 
Columbia University, 1955 


The intention of this study is to bring into focus the 
underlying and recurring ideas that give continuity to 
Walter Bagehot’s work, and particularly to trace the re- 
lationship between his epistemological views and his po- 
litical and historical judgments. 

The early Letters on the French Coup d’ Etat already 
shows his preoccupation with epistemology. His defense of 
Louis Napoleon’s coup d’état is based primarily on the im- 
portance of national character as a political force. The 
manner in which people assimilate experience — how they 
know — will determine the form of government best suited 
to them. 

The unifying idea of the metaphysical and literary es- 
Says is the inability of the individual to experience fully. 
This limitation reveals itself epistemologically as a lean- 
ing toward either the empirical and pragmatic or toward 
the intuitive and mystical as mutually exclusive sources of 
knowledge. Bagehot breaches this “uneasy division” with 
his idea of development through experience. For him the 
intuitive and empirical methods are complementary parts 
of the process of knowing. 

In Physics and Politics, Bagehot’s study of political 
progress, the epistemological limitation underlies his 
gradualist theory of development. Only religious sanction 
could discipline the emotional drives, enforce custom, and 
create the “intellectual consistence” which permitted social 











cohesion. Only the combination of reason and government by 


discussion could break the “cake of custom” and allow the 
change that progress demands. Even in civilized societies 
social and political stability is threatened by emotions 


sparked by sudden and radical change; a state of tension ex- 


ists between the opposing forces of legality and variability. 
Stability can be maintained only by a gradualist philosophy 
of development which makes possible “conservative innova- 
tions” and “preservative additions.” 

Government by discussion, the product of liberty and 
the instrument of gradualism, compensates for the individ- 
ual limitation by mirroring the complexity of experience. 

It so creates the atmosphere most conducive to developing 
the experiencing nature. Liberty, in turn, depends upon 
toleration, and toleration is possible only when trust exists 
between individuals and between classes. Bagehot is 
vividly aware of how rarely the prerequisities of free gov- 
ernment are found and how strong are the forces that breed 
distrust and corrode toleration. The desire to awaken his 
contemporaries to the precarious existence of free in- 
stitutions underlies his writings. 

The English Constitution demonstrates that free English 
institutions, in their origin, development, and functioning, 
rest upon trust and good will between the different social 
Classes. Bagehot thus directly challenges the classical 
theory of the Constitution, according to which the system of 
checks and balances and the separation of powers - that is, 
the principle of distrust - is responsible for the peculiar 
virtues of the Constitution. 

Bagehot’s biographical studies of English statesmen 
apply the gradualist criterion. He commends such leaders 








as are the intelligent instruments of gradual reform. He 
Censures those who have been responsible for precipitous 


change and those who have supported a static, reactionary 
policy. 

The four essays on parliamentary reform constitute a 
gradualist analysis of the central nineteenth-century 
challenge to the Constitution. Bagehot sees in the mount- 
ing emotional intensity of the struggle a threat to tolerance 
and liberty and the danger of an authoritarian victory of 
either the right or the left. 

Bagehot’s defense of gradualism as the condition of 
freedom is a pioneer exploration of the dynamic psychology 
that regards mind as the evolving product of interaction 
between the individual and his environment. Bagehot tests 
this idea in a varied historical context. The result is a 
clearly definable contribution both to the rich pattern of 
Victorian thought and to our understanding of the liberal 
tradition. 422 pages. $5.28. Mic 55-1106 


JOHN DENNIS AS COMIC DRAMATIST 
(Publication No. 13,489) 


Gene Bennett Hardy, Jr., Ph.D. 
University of Illinois, 1955 


The reputation of John Dennis as a literary critic is 
probably greater today than at any other time since his 
death. The respect with which he was regarded by such 
men as Dryden, Wycherley, and Congreve was obscured 
in his own time by the virulent quarrels in which he was 
engaged with Pope, Addison, and Steele and from which he 
emerged with the character of a sour, fault-finding, even 
incompetent critic. This century, however, has seen 
several attempts to evaluate his criticism without regard 
to the unpleasant aspects of his personality, and the results 
have been distinctly to the critic’s advantage. Some of his 
most interesting criticism was concerned with comedy. He 
remained a champion of Restoration comedy in an age 
which was becoming increasingly more dissatisfied with 
the license of the Restoration stage and attracted to senti- 
mental comedy. Consequently his severe criticism of 
Steele’s Conscious Lovers was not well received, and the 
fact that his disapproval was based on a theory of comedy 
which he had held for years was obscured by the personal 
nature of the criticism. The soundness of Dennis’s theory 
of comedy, however, has been affirmed in recent years, 
and he has been called “one of the ablest critics of English 
comedy,” one whose comic theory was “the soundest of 
his generation.” 

But Dennis aspired to be more than a speculative 
critic. He wanted to be known also as a poet and play- 
wright, and during the period from 1697 to 1720 he wrote 
or adapted five tragedies, three comedies, and a masque. 
Unfortunetely none of them was really successful, and 
some were abysmal failures on the stage. Interestingly 
enough, his comedies, which were remarkably unsuc- 
cessful, have been described with good reason as his best 
pieces. Regardless of his talents as a playwright, how- 
ever, it is worthwhile to see how Dennis applied his criti- 
cal principles to the actual construction of a comedy. One 
may even feel, perhaps, that although Dennis’s comedies 
are a long way from being first rate, their worth has not 
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always been judged apart from the writer’s personal his- 
tory. 

This study involves first a review of Dennis’s scattered 
comments on the art of comedy, a brief glance at the chief 
sources of his theory, and then an examination of his two 
original comedies, A Plot and No Plot (1697) and Gibraltar 
(1705), and his adaptation of Shakespeare’s Merry Wives of 








melancholy, and gentle satire. Most of the light poems 

are constructed as slight comedies, in which the characters 
talk in familiar diction of their human situation. Through- 
out these poems there is serious satire upon the human 
condition, which often produces a melancholy statement. 
Alma is a burlesque of systems; but more importantly, 








Windsor, The Comical Gallant (1702). The comedies con- 
form very closely to the critical theories which Dennis 
held without much change throughout his career. Conse- 
quently they are intended not only to please but ultimately 
to provide moral instruction; their plots are carefully 
planned and well unified; the characterization is designed 
to further the plot action, not merely to provide interesting 
episodes; and all of the plays conform to the unities of 
time and place, but only in so far as that conformity does 
not interfere with the natural and reasonable development 
of the action. The division of the plots into protasis, 
epitasis, catastasis, and catastrophe as well as the charac- 
terization in the comedies conforms to the practice of 
Terence as expounded by his sixteenth century commenta- 
tors. 193 pages. $2.41. Mic 55-1107 








A CRITICAL STUDY OF THE ENGLISH 
POETRY OF MATTHEW PRIOR 


(Publication No. 13,107) 


Jon Sherman Lawry, Ph.D. 
Northwestern University, 1955 


Matthew Prior, noted usually for his supposedly care- 
less light verse, was nevertheless a thoroughgoing Chris- 
tian pessimist. This seeming contradiction, and its rec- 
onciliation in his art and thought, forms the basis of this 
study. 

In the course of his courtier’s career Prior came to 
entertain an almost Swiftian despair of mankind, yet at the 
same time he urged upon Swift la bagatelle as relief from 
despair." Much the same pattern, though with less hope 
of relief, exists in Prior’s thought. His poetry and letters 
reveal a chain of Stoic advice and Christian pessimism, 
both founded upon his conviction of man as vicious, inca- 
pable of reason, and God as stern and deterministic. This 
was not exactly a pyrrhonist or fideistic belief: although 
Prior denied human “systems,” he never seriously doubted 
God or “truth”; and he admitted no authority save the re- 
vealed Word. He did, however, deny human reason and 
human virtue; all volition and all perfection were of a First 
Cause, who shared the attributes of Calvin’s God and 
Classic Fate. 

Prior’s fragmentary literary criticism also held for 
truth, but found little in poetry because of its “untrue” 
figures of speech.” He therefore requested a reformation 
of poetry in order to “moralize” its song, free it from dis- 
torting rhyme, and cause it to pursue Nature, not Art. 
Prior’s recommendation of a plain style and freed forms, 
which would permit the approximate “imitation” of 
familiar subjects in familiar style, carried him far from 
the precepts of neoclassicism. 

His light verse fulfills many of his critical dicta. Its 
characteristics are the form of comedy, a pervasive 





it is also a pitying account of human childhood, youth, 
marriage, decay, and death. Only in some few autobio- 
graphical poems and conventional love verses does Prior 
approach the superficiality associated with vers de 
société; it is therefore a mistake to classify most of his 











poetry within that mode. 

Prior’s serious verse characteristically exemplifies 
the human plight and sternly enjoins submission to an awful 
deity. Solomon, the culmination of his serious work, 
utilizes some epic conventions, but the address, replying 
heavily upon texts attributed to Solomon, is that of the 
preacher, not the hero. Solomon becomes an exemplum of 
the highest human reach in knowledge, luxury, and power. 
His downfall, and his salvation by submission, becomes 
a somber lesson for every man. Solomon’s enjambed 
couplets are throughout given chaste and grave language; 
however, in particular structural effects, they are likely 
to be inept. Solomon deliberately eschews effects other 
than those necessary for the “truth” of the subject, but it 
is far from being unreadable. 

Prior presented the Nature of the human situation, 
cheerfully or grimly; however, he aimed not for particular 
presentation but for general, usually moral, re-presenta- 
tion in the terms of his critical and philosophical convic- 
tions. He desired to present that little truth open to the 
observation of men — the nature of human nature, and of 
man’s need for God — in truthful statement. Familiar or 
formal as the subject required, his poetry as a whole 
possesses not merely historical interest but distinct 
literary merit. 352 pages. $4.40. Mic 55-1108 











1. Swift, Correspondence, ed. F. E, Ball (London, 1910), 
III, 76. 
2. See especially Alma, I, 371-88. 








STRUCTURE IN A WINDING STAIR: 
A STUDY OF GEORGE HERBERT 


(Publication No. 14,125) 


Lewis Dwight Levang, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Rhodes Dunlap 


The purpose of this study is two: to uncover the basic 
ingredients of Herbert’s poetry and to establish criteria 
by which Herbert may or may not be a metaphysical poet 
of the seventeenth century. The latter goal in part in- 
volves the problem of definition; here I have first con- 
sidered Herbert as a thinker and then I have studied 
aspects of Herbert’s style that may be responsible for the 
kind of poetry that is called metaphysical. 

Unlike Donne or Sir Thomas Browne, Herbert is nota 
metaphysical thinker. The difference is that both Browne 
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and Donne have a flexibility of world-view that allows them 
simultaneously to hold a faith in the Medieval, Christian- 
oriented world but at the same time to allow some belief 

in the naturalistic, atomistic world-view of a scientifically 
oriented world. The tension brought on in trying to hold on 
to these two incompatible perspectives produces that am- 
bivalence of attitude that is associated with the metaphys- 
ical mind. Herbert feels little challenge from the New 
Philosophy and does not possess this metaphysical cast of 
mind. 

Yet I describe Herbert as a metaphysical poet, and the 
raison d’etre of this labeling lies in Herbert’s poetic style. 
I have broken down style into three specific problems: 
language, imagery, and technique. 

Though traditionally Herbert has been charged with 
quaintness and obscurity, Herbert makes it quite clear in 
several of his poems that he wished to write poetry that 
avoided obscurity and far-fetched metaphors. An examina- 
tion of Herbert’s vocabulary shows that he showed a defi- 
nite preference for the conversational language of his own 
time. He avoided any special poetic diction, and what 
technical words he used were words generally familiar to 
the average man-of-the-street of the seventeenth century. 
Excepting a few technical words, Herbert’s language 
causes little trouble for the modern reader. 

I have examined Herbert’s imagery from two angles. 
First I considered the problem of the originality of 
Herbert’s images. Here it was found that many of his 
images were traditional and public; in many cases he used 
images for which there was literary and iconographic 
precedent. I then go on to look at the nature of his non- 
traditional images. Herbert preferred to take his images 
from the everyday, active world of the seventeenth century— 
the courts, the household, popular medicine, commerce; he 
avoided such areas as Classical mythology, philosophy, 
and literature (historical or contemporary); this is gener- 
ally characteristic of the metaphysical poets. 

Technique is the agent by which Herbert handles 
thought, language, and imagery in such a fasion that the 
total result is that called metaphysical poetry. The key 
to the impact of Herbert’s poetry is what Dr. Jonson 
called the yoking together of heterogeneous ideas by vio- 
lence. Herbert presents complex Christian thought in 
images that are familiar and concrete. Though he uses 
conversational language, that language is accompanied by 
frequent examples of wit — paradox and verbal conceits. 
Herbert constantly changes stanza form; each poem takes 
a different stance toward experience, and through this 
variation Herbert avoids any dulling or narcotic effect 
that might result from conventional forms. This is char- 
acteristic of metaphysical poetry. Herbert also uses his 
tradition.l Christian images for definite effects; such 
images allow him great economy of suggestion—one frag- 
ment of an image calling forth an expansive area of 
Christian significance—and such images produced charged 
meaning for the reader, since so much meaning is com- 
pressed into tight and compact metaphors. This too is 
characteristic of metaphysical poetry. 

189 pages. $2.36. Mic 55-1109 








THE MANIPULATIONS OF TIME IN 
SHAKESPEARE’S ENGLISH HISTORY PLAYS 


(Publication No. 14,618) 
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This study of Shakespeare’s English history plays 
directs itself to the issues of historicity and genre in that 
it demonstrates the various manipulations of time or the 
order of historical events through which the dramatist both 
bodies forth his theme and secures his form in a given 
play. As early as in the Yorkist plays of 1,2, and 3 Henry 
VI and Richard III we find Shakespeare compressing and 
converting the succession of events in historical time in 
order to emphasize or contrive causal relationships, to 
effect tonality of character, place, or action, to stress the 
associative patterns of events, and to achieve dramatic 
effects. Further, we discover him, particularly in the Lan- 
castrian plays, Richard II, I and 2 Henry IV and Henry V, 
enlarging his treatment of history by exploiting certain 
timeless elements, certain relationships and legendary 
materials in historical record with a time scheme of their 
own but nevertheless quite outside the province of events 
in historical time. In Henry VIII we observe Shakespeare’s 
most advanced subversion of historical chronology in order 
to unify in both theme and tone his historically separate 
materials. Finally, in the examination as a whole we per- 
ceive that as the historical succession of events becomes 
a less and less definitive factor in Shakespeare’s form, 
the question of what Shakespeare’s concepts of time are 
become more meaningful and intriguing. 

Certain aspects of Shakespeare’s concepts of time re- 
veal themselves clearly in both images and statements 
concerning time. These aspects establish the primary 
notion of time as serial, tripartite, and existing apart from 
event. Again, his recognition of the subjectivity of time is 
indicated. The further consideration of Shakespeare’s 
handling of causality and his use of prophecy lead us to 
speculate on the characteristics of time assumed by such 
handling and use of the two elements in his constructional 
principles. In conclusion, largely on the basis of the later 
plays, certain suggestions are advanced as to Shakespeare’s 
prehension of the creative functions of time, regarded now 
not as a serial entity but as a name for relationships be- 
tween events. If, then, the creative aspects of time are 
found to be in Shakespeare’s mind, resident perhaps as a 
way of looking at life and of participating in art, it may 
not be improper to speculate if Shakespeare has not raised 
some questions only recently formulated by the relativity 
theory. 236 pages. $2.95. Mic 55-1110 
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DE TRANSITU HELLENISMI AD CHRISTIANISMUM: 
A STUDY OF A LITTLE KNOWN TREATISE 
OF GUILLAUME BUDE; FOLLOWED 
BY A TRANSLATION INTO ENGLISH 


(Publication No. 12,463) 


Daniel Frank Penham, Ph.D. 
Columbia University, 1954 


It is believed that this is the first modern edition of any 
of Guillaume Bude’s Latin works. Though well known and 
often quoted by students in the field of French literature, 
the De Transitu has been neglected even by specialists of 
Renaissance Latin. A survey of all existing studies will 
bear out this statement. Even Delaruelle’s thesis Guillaume 








Budé, which is the source of almost all articles dealing 
with the French humanists, paid no attention to this work. 

It is suggested that Bude’s thought underwent a greater 
evolution than has commonly been assumed. Best known 
for his great contributions as a classical scholar and phi- 
lologist, the eminently practical character of many of his 
works, not only in the field of legal reforms but also in 
that of education, has been too often overlooked. His De 
Philologia and his De Studio Litterarum may be considered 
as true programs of liberal arts in action. 

But it is in the De Transitu that Guillaume Bude set 
forth a great length — it must be admitted not without too 
much repetition — his personal philosophical and theologi- 
cal views. It is at the same time an attempt to explain his 
somewhat equivocal attitude in the struggle between Catho- 
lics and Protestants. 

The originality of Bude’s theology consists in the appli- 
cation of many important concepts of Roman law to his 
Christology, in which Christ becomes dictator and stipu- 
lator of immortality. Though many of his keywords are 
taken over from Erasmus, it is suggested that the French 
humanist endowed them with a different meaning. This 
applies to such a term as philosophia Christi. Profoundly 
Catholic as he is, there are nevertheless some elements 
in Bude’s theology which are influenced by the views of 
such thinkers as Melanchthon and Bucer. This is particu- 
larly true for his concept of free will and his views on 
predestination. 

The De Transitu takes on a greater meaning if we con- 
sider Bude’s views on Hellenismus, which stands here for 
the classical ideal to which he had devoted his entire life. 
But in 1535 he no longer seems to believe in it. He now 
thinks that the study of languages and literature would en- 
danger the Christian faith. 

But though the De Transitu is a farewell to the ideal of 
his former years, the confession, as it were, of a dis- 
illusioned scholar no longer convinced that the studia 
humanitatis will bring about a new and better Mankind, it 
is suggested that the humanist does not entirely abdicate 
his ideal, namely, the submission of studia humanitatis 
to the study of litterae sacrae, He, the propagator of 
Hellenism, may himself have found it difficult to make the 
transitus from studia humanitatis to litterae sacrae which 
he begs his reader to make. His farewell to the God who 
failed may have been motivated by political and religious 
circumstances, in particular the Affaire des Placards, 
which forced every writer to take sides, thus making it 
difficult to determine exactly the extent of their sincerity 
in making such a recantation as Guillaume Bude in his 
De Transitu. 846 pages. $10.58. Mic 55-1111 



























































THE JONATHAN CHARACTER 
IN THE AMERICAN DRAMA 


(Publication No. 13,986) 


James Joseph Quinn, Jr., Ph.D. 
Columbia University, 1955 


The Jonathan character was introduced to the American 
theater in Royall Tyler’s play, The Contrast, produced at 
New York’s John Street Theatre in April of 1787. Jona- 
than, the servant in this play, represented the New Eng- 
land Yankee brought to life on the stage. His appearance, 
accent, lack of servility, and forthrightness appealed to 
Americans because they liked to think these qualities were 
typical of the new republic. Not until 1825, however, with 
the production of Samuel Woodworth’s The Forest Rose, 
was the Yankee established as a tradition in the American 
theater. Throughout the nineteenth century, Yankee 
characters filled the theaters in such plays as Montgomery, 
Fashion, and Our American Cousin. 

The term “Jonathan” originally applied to Americans 
who came from New England, and was used synonomously 
with the term “ Yankee.” Its meaning was broadened in 
the nineteenth century to include all residents of the 
United States. Consequently, all stage characters not rep- 
resentative of New England, yet which contained qualities 
of the New Englander, can be called variants of the origi- 
nal Jonathan character. This category includes Rip Van 
Winkle, Davy Crockett, Maverick Brander, and David 
Harum. These characters are almost invariably humorous, 
vigorous, and scornful of social elegance and affectation. 

When Jonathan first appeared on the stage, he reflected 
the young American Republic — somewhat insecure, yet 
proud, vital, and frank. During the first half of the nine- 
teenth century, the Yankee became the epitome, theatri- 
caliy, of the Jacksonian spirit of democracy. His con- 
fidence was supreme even to the point of arrogance. He 
was coarse and adventurous, though beneath his manly 
exterior beat a heart full of tenderness and sentiment. He 
appeared as a brave soldier of the Revolutionary War, as 
a hardy pioneer of the wilderness, or as a shrewd rustic 
merchant ready to cope with the complexities of urban 
life. After the Civil War, however, the Jonathan character 
was represented more often than not as an old man dis- 
illusioned by national affairs who sought refuge in the 
serenity of his boyhood farm and domestic life. 

It is suggested by this study that the Yankee character 
and his variants would not have had an opportunity for 
development had it not been for the popularity of the melo- 
drama in the United States during the nineteenth century. 
Though scoffed at for its literary artlessness, melodrama 
gave the playwright the opportunity to develop the American 
idiom in drama by treating the Yankee character as comic 
relief, expounding his American virtues in scenes which 
were worth much more than the plays themselves with 
their notoriously stereotyped plots. 

The twentieth century has continued to cherish the 
Yankee character and his regional variants in such plays 
as The County Chairman and Ah, Wilderness!, as well as 
in the cinema and television — witness the current craze 
for Davy Crockett. Moreover, the native comic character 
has survived the transition in playwriting from sensational 
melodrama to stark realism. He often appears in plays 
in which he is an integral part of the story rather thana 
mere commentator on events. Possibly, as suggested in 
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this study, the future of such characters as the Yankee lies 
in the many folk-dramas and regional open-air pageants 
that are produced annually in such widely spaced areas of 
the United States as North Carolina and Illinois. Perhaps 
his milieu, particularly in the case of the cowboy and the 
frontiersman, is the cinema or television. Regardless of 
the medium in which he appears, it would seem safe to say 
that Americans will always cherish the native comic 
character since he reflects to a great degree American 
thought and culture. 195 pages. $2.44. Mic 55-1112 


THE CAUSES OF WAR IN AMERICAN POPULAR 
AND PROFESSIONAL LITERATURE, 1916-1920 


(Publication No. 14, 218) 


Charles Henry Schafer, Ph.D. 
University of Maryland, 1955 


Supervisor: Carl Bode 


The extent to which scholars and laymen see eye to eye 
is often in doubt, since they are seldom intent on the same 
problem. World War I, however, provided a common 
focus. Coming as it did at a time when the Progressive 
movement was giving promise that orderly prosperity was 
to be the American way of life, it faced both groups with 
the question, “Why War?” 

The scholar’s answer is found in his speeches and 
writings; the layman’s is best found in the ideas of those 
books dealing with war which he elevated to the rank of 
Best Sellers. Both suggest that the most common explana- 
tions for war were racial friction, the fighting instinct, the 
spirit of nationalism, economic pressures, and religious 
beliefs. Considerable difference of opinion is apparent in 
each, even within the disciplines. In comparing popular 
and professional conclusions, however, it appears that they 
agreed on race and instinct, chiefly because they assumed 
the validity of common racial and instinctive doctrines. 
They were at odds over nationalism and religion, princi- 
pally because of differences in value judgements. They 
differed completely over economic causes, partly because 
of the specialized training involved and partly because of 
the difference in world view. 

There is little evidence of direct contact between the 
two groups. What there is suggests that the layman re- 
sented the scholar’s attempts to reduce human behavior to 
a predictable system, except where such attempts were 
confined to the enemy. No idea which made man the crea- 
ture of determinism rather than a moral free agent can be 
said to have gained popular acceptance. On the one occa- 
sion when a lay writer understood the implications of a 
professional explanation of war, based on biological de- 
terminism, his explicit rejection speaks for itself. 

306 pages. $3.83. Mic 55-1113 


ENGLISH DRAMA AND THE FRENCH 
WELL-MADE PLAY, 1815-1915 


(Publication No. 13,992) 


Stephen Sadler Stanton, Ph.D. 
Columbia University, 1955 


Most historians of the drama have for the last century 
disparaged the piéce bien faite, established by Augustin- 
Eugene Scribe (1791-1861), a dramatist who wrote nearly 
400 pieces for the theatre. In England, where Scribe’s 
impact had been tremendous, George Bernard Shaw derided 
any possible association in the minds of critics and public 
between himself and Scribe’s mechanical “booby traps.” 

Few commentators, however, have studied the repre- 
sentative plays of Scribe. The standard estimate of him 
ignores his genuine satirical ability. Certainly no one has 
investigated with care the effect of the piéce bien faite 
upon specific nineteenth—century English plays. For this 
purpose, some outstanding dramas of Wilde, Pinero, and 
Shaw are examined in this study in relation to the tech- 
nique of Scribe. The latter has been selected to represent 
the French well-made play, since his chief disciples, 
Dumas fils, Augier, and Sardou, borrowed their technique 
from him. 

The well-made play follows a precise pattern of con- 
struction. The individual elements of this pattern are as 
old as dramatic history, but Scribe combined them into 
a formula all his own. A detailed analysis of his Bertrand = 
et Raton (1833), a typical well-made drama, and summa- 














ries of twenty-four of his other plays reveal that his 
formula for comedy— his blend of entertainment and in- 
struction through ridicule — was not unlike that of his 
idol Moliére. 

Scribe’s plays appeared in England in 1819, and his in- 
tricate and vivacious plots established a model for English 
dramatists of the mid-nineteenth century. Letters of 
Edward Bulwer-Lytton and Macready’s Dairy disclose 
Lytton’s dependence upon Scribe’s dramaturgy. Many 
plays of Scribe, particularly Bataille de Dames (1851), 

a masterpiece of comédie d’intrigue, enjoyed frequent 
revival in England. The central situation of this play 
became the structural core of many plays by Tom Taylor, 
Boucicault, Robertson, Gilbert, Pinero, Wilde and Shaw. 

Whereas Shaw’s Widowers’ Houses (1892) failed be- 
cause of its strained didacticism and loose structure, 
Wilde’s Lady Windermere’s Fan (1892) and Pinero’s The 
Second Mrs. Tanqueray (1893) succeeded largely because 























of their obvious use of Scribean effects. At this time the 
influence of Ibsen, another conscientious student of 
Scribe’s methods, was also powerful. Shaw, groping about 
for a dramatic method, sought to please his audiences with 
Scribean plots and stage devices in order to instruct them 
with didactic discussion. Arms and the Man (1894) 
lavishly employs all the paraphernalia of Bataille de 
Dames. 

Shaw gave an ironic twist to the well-made framework 
of Candida (1895), his first success, with its enigmatic 
ending and its object lesson about marriage. Though 
Wilde’s The Importance of Being Earnest (1895) owes 
much to Sheridan, it bears the stamp of Scribe, probably 
by way of Gilbert’s Engaged (1877), which it somewhat 
resembles. The plots of Wilde’s Vera (1882) and An 
Ideal Husband (1895) were adapted from Sardou. Shaw’s 
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The Devil’s Disciple (1897), Captain Brassbound’s Con- 
version (1889), and Man and Superman (1903) borrow from 
Bataille de Dames their main situation, which, in the first 
of these — an intentional parody of melodrama — Shaw 
adapted, perhaps by way of Boucicault’s Arrah-na-Pogue. 
While Major Barabara (1905) and Pygmalion (1912) draw 
also upon well-made devices, The Doctor’s Dilemma 

(1906) derives part of its plot and other features from Tay- 
lor’s An Unequal Match (1857). Of all the plays considered, 
with the exception of Arms and the Man, Pinero’s Mid- 
Channel (1909) is possibly the most thoroughly well-made, 
its last act resembling that of several Scribe plays. 

In the hands of writers who had something to say, the 
Scribean technique proved to be an instrument of great 
power. The influence of this technique upon contemporary 
drama is incaiculable. 
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RICHARD STEELE: THE POLITICAL WRITER 
(Publication No. 13,740) 


Calhoun Winton, Ph.D. 
Princeton University, 1955 


The bulk of Richard Steele’s writing was, in one sense 
or another, political. In this study I review the corpus of 
his work including the periodicals (but excluding the plays) 
with the intention of bringing the political aspects of it 
into sharper focus. My approach has been both biograph- 
ical and critical; that is to say, I have adduced relevant 
facts of Steele’s biography insofar as they have seemed im- 
portant to his political writing and I have assessed the 
quality of that writing by comparison with the work of his 
contemporaries. 

The study opens with an examination of Steele’s early 
life in Ireland and education at Oxford. Available evidence 
indicates that his interest in politics, and, specifically, 
Whig politics, antedated considerably his appointment as 
Gazetteer in 1707. When the Tatler appeared in 1709 it 
was the work of a dedicated Whig; Steele introduced parti- 
San propaganda in the very early issues, by the use of 
allegory, fictitious letters, and other means. The Whiggish 
bias of the periodical is clearly noticeable throughout. 
Addison’s more cautious hand guided the Spectator, but 
Steele’s treatment of the Club was designed to emphasize 
the importance of the Whig “moneyed” classes as repre- 
sented by Sir Andrew Freeport at the expense of Sir Roger 
de Coverly, a “landed” Tory. In 1713, Steele and his new 
periodical ,the Guardian, became embroiled with Swift and 
the Tory Examiner, principally over the question of the 
treatment of Marlborough, and Steele all but abandoned any 
pretense of impartiality. The first Englishman was a 
thoroughly Whiggish periodical; Steele’s literary activities 
on behalf of the party, especially the publication of The 
Crisis in early 1714, led to his expulsion from Parliament 
by the Tory majority. His writing in the critical year 
preceding the death of Queen Anne in 1714 included the 
periodicals Englishman, Lover and Reader, and pamphlets 
on various subjects. The second Englishman (1715) was 
apparently political job-work, written at the behest of the 
Whig Ministry to discredit the fallen Tories, especially 
































the Earl of Oxford. The study concludes with an invest- 
igation of Steele’s later writing. Special attention is given 
to the debate over the Peerage Bill, in which Steele split 
with the governing Whig faction and completed an es- 
trangement with Addison that had been developing for a 
number of years. 

The literary quality of Steele’s political writing varies 
greatly, from the grotesque prose of some of the second 
Englishman (possibly the work of collaborators) to pieces 





like A Letter... Concerning ... the Growth of Schism or 
Plebeian No. 1, of very considerable merit. Some of the 











minor periodicals (for example, the Lover) are well worth 
reading. 

As historical documents, Steele’s writings are of 
primary importance. He was in or near the center of 
English political life from almost the turn of the century 
until 1723, for much of that time a Member of Parliament. 
His competent work as a Whig propagandist provides an 
instructive counterpart to Swift’s political tracts written 
for the Tories. 

Steele was a consistent if not an original political 
thinker. His writing from first to last reflects very ex- 
plicity the things in which he believed: legalism, the 
Revolution of 1688 and the Protestant Succession ( as 
justified by John Locke), latitudinarian Anglicanism, a 
broad humanitarianism. All these except the last were 
commonplace Whig doctrines. Steele, however, professed 
to be above party, and indeed (with the exception of the 
revived Englishman) seemed to be less devoted to the Whigs 
than to what he regarded as “Revolution Principles,” the 
“common Cause,” as he put it, in which “I am engaged to 
the End of my Life.” 
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Francine Harriet Frank, Ph.D. 
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An application of the concept of redundancy, as devel- 
oped by information theory, to the taxemic structure of 
Spanish is attempted. Redundancy is a measure of the 
predictability of events and, accordingly, the utterance is 
analyzed as a sequence of signals and signaled elements. 
Signals may be form classes, inflectional morphemes, 
function words, lexical elements, or any of these in spe- 
cific contexts. 

A text consisting of eight tapes of recorded interviews 
with two semi-literate speakers of Mexican Spanish forms 
the corpus for the analysis. 

The results of the study are presented in two main 
sections, representing the hierarchy of signaled elements 
found to exist on the taxemic level: signals of form class 
and signals of inflectional morphemes. Four types of sig- 
naling patterns are distinguised within each section. 
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(1) Potential signals of form class limit the range of form 
classes which may follow them; potential signals of inflec- 
tional morphemes predict that, if a certain form class 
follows, a certain inflectional morpheme will be affixed to 
it. (2) Absolute signals of form class predict that a partic- 
ular form class must follow; absolute signals of inflectional 
morphemes predict that a particular inflectional morpheme 
must be affixed to a form which follows. (3) Non-signals of 
form class do not limit the range of form classes which may 
follow them; non-signals of inflectional morphemes have no 
predictive value for the inflectional morphemes which may 
be affixed to succeeding forms. (4) Interactions of poten- 
tial signals and non-signals with the context (linguistic en- 
vironment) alter the signal value of potential signals or 
give predictive value to non-signals. Since the analysis 
undertaken is non-statistical, no attempt has been made to 
determine the precise degree of redundancy introduced by 
the above signal patterns. 

Within each type of signaling pattern, further subdivi- 
sions are based on the form of the signaled element or the 
form of the element to which the signaled element is af- 
fixed, e.g., substantives or verbs. 

The greatest amount of taxemic redundancy has been 
found to exist within the substantive phrase, where the form 
Class and inflectional morphemes of each member of the 
phrase and frequently signaled by preceding members and 
serve simultaneously as signals for succeeding members. 
Signals of verbs and verbal inflectional morphemes, on the 
other hand, are frequently the result of interactions be- 
tween several members of the utterance. 

It is hoped that the findings reached through the approach 
to language attempted in this study will be applicable to in- 
vestigations of the psycholinguistic processes of encoding 
and decoding, primarily to the latter. On the purely linguis- 
tic level, studies of this nature may provide the basis for 
a typology of languages based on a comparision of the sig- 
naling patterns of various languages at the phonemic, mor- 
phemic, and taxemic levels. 

220 pages. $2.75. Mic 55-1116 


COMMUNICATION PATTERNS OF RECENT 
IMMIGRANTS: A STUDY OF THREE NATIONALITY 
GROUPS IN METROPOLITAN DETROIT 


(Publication No. 13,512) 


Charles Alonzo Lewis, Ph.D. 
University of Illinois, 1955 


This study is concerned with what happens to the com- 
munication patterns of peoples when they come to the United 
States as immigrants. Emphasis was upon mass communi- 
cation patterns, although personal communication was also 
considered. 

Field work was directed to post-World War II immi- 
grants of three nationality groups representing widely dif- 
fering conditions in the homeland and in Detroit: Latvians 
and Poles, both of whom came under the Displaced Persons 
Act of 1948; and Italians, who came under long-established 
immigration regulations. Interviews were of two types: 

(1) standarized interviews, averaging three hours in length, 
with the immigrants of the three groups, and (2) “informed 
opinion” interviews, of varying length and recurrency, with 





certain Detroit leaders. For the standardized interviews, 
random samples were drawn from complete lists of 
Detroit’s post-war immigrants; apportionment within each 
nationality sample provided for nine men, nine women, and 
nine children. The result was a total of eighty-one immi- 
grants to be interviewed. The informed opinion leaders 
numbered eight for the Poles, seven for the Italians and 
(largely because no true Latvian matrix society existed in 
Detroit) only two for the Latvians. 

Obtained data pointed to these generalizations: 

Mass Media (1) During their early acculturation period, 
immigrants are exposed almost exclusively to mass media 
of American origin, even when transoceanic exchange is 
not impeded by political restrictions. (2) As immigrants 
continue to reside in the United States, they exhibit greater 
and greater proportional exposure to English-language 
media at the expense of native-language media. (3) The 
American mass media, both English and native-language, 
are teachers. To the immigrants they bring information 
and impart feelings about the new culture. This teaching 
is of two types: that which comes through content, and that 
which comes (in English-language content) through the use 
of English as a communication tool. (4) Magazines are 
more universally received with favor than any of the other 
mass media in America, and are an important medium for 
teaching American culture. Magazine reading on religious 
matters is, in general, confined to publications in the native 
languages, which appear to be less important teachers of 
the new culture than English-language magazines. (5) The 
categories of immigrants most likely to make extensive use 
of English language in the mass media are young people, 
persons with nine or more years of education, and persons 
who use English well. (6) Adult immigrant groups of var- 
ious ethnic extractions, recently settled in Detroit, differ 
little in the average exposure they report if all the mass 
media are lumped together. This common level of expo- 
sure time among the groups exists despite differences in 
availability of specific mass media channels, differences 
in homeland communication habits, and differences in edu- 
cational and occupational background. The nationality 
groups may differ markedly, however, in their relative 
exposure to the various media, in the ratio of English-lan- 
guage exposure to total exposure, and the rate at which the 
change to English takes place. (7) In radio, most important 
of all media in terms of exposure, the native-language pro- 
grams are consumed by adult immigrants in proportion to 
availability; as availability lessens, such radio is compen- 
sated for by television in English — the broadcast medium 
next most intelligible to the immigrant. 

Personal Communication (1) For adult immigrants, the 
use of the native spoken language persists within the home 
during the first several years of residency in Detroit. (2) 
The stronger the political restrictions imposed at the 
borders of homeland areas, the lighter the volume of im- 
migrants’ personal correspondence to the homelands, the 
proportion of letters addressed to relatives and total cor- 
respondence; the native language is clung to persistently. 
(3) Channels of personal communication with the church 
are important for recently-arrived immigrants, and their 
zeal for establishing such channels accounts for most of 
their group affiliation. (4) The telephone is an important 
facilitator of personal communication, suffering no lan- 
guage barriers and being available, by and large, to all 
immigrants who can pay for it. Patterns of possession 
and use vary; one factor influencing extensive use appears 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 





to be a wide scattering of recently arrived families, of the 
given ethnic extraction, in non-ethnic neighborhoods. 

Feeling of Belonging An “identification index,” based 
on thirteen questions designed to explore the immigrants’ 
feeling of identification with the old and new cultures, pro- 
vided data pointing to these generalizations: (1) Personal, 
direct contacts with acculturating or acculturated persons 
of like ethnic extraction its important in psychological iden- 
tification with American culture, but the degree to which 
such identification is present does not determine the rate 
of shift to English mass media. An already settled ethnic 
group appears to catalyze newcomers’ psychological iden- 
tification with the new culture. The catalysis is closely 
identified with personal communication, and is probably 
most successful if the oldtimers are family members and 
have acculturated to the extent of freeing themselves from 
the ethnic neighborhood atmosphere. (2) Children tend to 
ally themselves psychologically to the new culture more 
rapidly than do their parents. Nevertheless, the children’s 
rate of psychological adaptation is subject to some, if not 
all, of the influences that govern the corresponding rate 
for their parents. 

Recommendations as to what can be done communica- 
tion wise to speed the processes of acculturation or cushion 
the shocks of adjustment are: 

(1) Foster close contacts (preferably home contacts) 
with persons of the same ethnic extraction who are already 
partially acculturated. (2) Facilitate for the newcomer his 
early tapping of those native-language channels which pro- 
vide material about his religion and his ethnic religious 
groups in the United States. (3) Assure the availability of 
picture and picture-sound communication in the English 
language for teaching of the new culture. (4) Arrange for 
some native-language’ content in all media to help the im- 
migrant accept and utilize all media, enriching his commu- 
nication intake thereby. 242 pages. $3.03. Mic 55-1117 





THE VERBAL CATEGORIES IN 
COLLOQUIAL LITERARY FRENCH 


(Publication No. 13,533) 


Melvin Keith Myers, Ph.D. 
University of Illinois, 1955 


The study is the outgrowth of a group project entitled 
A Theory of the Verbal Categories Followed by Six Appli- 
cations in which the verbal categories are interpreted 
through the methods of structural linguistics. Four verbal 
archcategories are established which constitute the linguis- 
tic expression of the relationship between the verb and four 
other elements of the utterance: (1) tense, the relationship 
to the non-required modifier (the temporal adverb); (2) 
mood, to another verb; (3) voice, to the required modifier 
(the object, the predicative, or zero); and (4) agreement, 
to the actor. Sixty-eight categories are established on the 
basis of contrasting linguistic meanings. The results of 
this study of colloquial literary French not only are appli- 
cable to any form of French, but they also constitute a 
generally valid approach to the study of verbal categories, 
at least of the Indo-European languages. The following 
table summarizes the results of the investigation: 

















1. Tense 
1.1. Aspect 


1.11. Non-marked 1.12. Perfectivity 
for aspect 
je chantais 


1.2. Relativity 
1.21. Simultaneity 1.22. Anteriority 


1.13. Punctuality 


j’ai chanté je chantai 











1.23. Non-mark- 
ed for relativ- 
ity 


je chantais j’ai chanté je chantai 


2. Mood 
2.1. Coordination 


2.11. Statement 
je m’en vais parce que 
Jean vient 











2.2. Subordination 


2.21. Statement 
c’est que Jean vient 











2.22. Imperative 
je veux que Jean vienne 


2.12. Imperative 
je le fais pour que Jean 
vienne 











3. Voice 


3.3. Verbs non- 
marked for 
voice 


3.2. One-voice 
verbs 


3.1. Two-voice 
verbs 


3.11. Active 


Marie a frappe Jean vient Jean est mon 











Jean ami 


3.12. Passive 
Jean a été frappé 
par Marie 








4. Agreement 


4.3. Number 
je chante : 
nous chantons 


4.2. Relation 
chante, Jean! : 
chantez, monsieur ! 


4.5. Case 
chantex, docteur! : 
le docteur chante 


4.1. Person 
ils chantent : 
nous chantons 


4.4. Gender 
satisfait, il s’en 
va : Satisfaite, 
elle s’en va 




















4.6. Reference 
le docteur 
chante : il 
pleut 

225 pages. $2.81. Mic 55-1118 


























LANGUAGE AND LITERATURE, MODERN 
EDGAR ALLAN POE’S INFLUENCE 
UPON BAUDELAIRE’S STYLE 
(Publication No. 14,083) 
Don Max Anderson, Ph.D. 
State University of Iowa, 1955 
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This study reopens the question of Edgar Allan Poe’s 
influence upon the original poetic works of Charles 
Baudelaire. A review of the majority of previous studies 
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on this subject reveals that little attention has been given 
to stylistic procedures in drawing conclusions. In general, 
those who have decided Poe’s influence was apparent have 
done so on the basis of personality affinities between the 
two writers and general parallelisms of theme in the Tales 
and Les Fleurs du Mal. Using these same bases of judge- 
ment others have concluded with some justification that 
Poe’s supposed influence was negligible or non-existent. 
Personality affinities and general similarities in subject 
matter are slight arguments for one author’s influence upon 
another. Moreover those who denied or minimized the pos- 
sibilities of influence appeared to have the composition dates 
of Baudelaire’s poetry in their favor. The controversy 
seemed to have been resolved on this final point. 

Certain important factors have been overlooked in ar- 
riving at these conclusions. Baudelaire’s own affirmations 
of Poe’s effect upon him have been generally disregarded, 
as have his associates’ assertions concerning his unbounded 
enthusiams for Poe. On the other hand their remarks with 
respect to the chronology of Les Fleurs du Mal have usually 
been accepted as incontestable facts. These remarks have 
been largely invalidated by the findings of Jacques Crépet 
and Georges Blin. Their critical edition of Les Fleurs du 
Mal establishes with some certainty that no more than 
twenty-four of the poems were composed prior to 1846 and 
that only four of these were published before Baudelaire’s 
first translation of Poe appeared in 1848. As for total pub- 
lication, only forty-nine of the one hundred poems of the 
first edition had appeared in any form prior to the publica- 
tion of the collection in 1857. The majority (thirty-nine) 
of the translations of Poe’s Tales, some in book as well as 
journal form, had been published by this date. Thus Baude- 
laire was well acquainted with Poe prior to the publication 
of the first edition of Les Fleurs. The fact that he care- 
fully revised his poems, even after a second appearance, 
indicates that any or all of them (including those allegedly 
composed by 1846) might contain some reflection of Poe. 

This chronological factor and the previous disregard of 
the translations as a stylistic intermediary between Poe’s 
writings and Baudelaire’s poetry encourage the resumption 
of the question. 

The translations and the Poe originals were compared, 
giving particular attention to stylistic peculiarities in the 
French, and the poetic works examined for reflections of 
these peculiarities of style with rather remarkable results. 
In some instances Baudelaire has used identical expressions 
in the translations and his poetry; in other instances he has 
utilized procedures typical of Poe. Synesthetic perception 
is a pivotal feature in the writings of both authors. For 
example shadows, hair, light and sound are perceived as 
liquids; a liquid becomes a solid; eyes are fire and flesh 
is marble. Objects, concepts, and natural phenomena are 
humanized, and humanity is inversely objectified. These 
techniques are employed to such an extent that the human 
being, his mental existence, and his physical milieu are 
merged in a dream world superimposed upon that normally 
perceived as reality. The reader finds that fixation of 
values according to normal sensory perception is impossi- 
ble. 

This community of expressive techniques and verbal 
associations through which similar or identical impressions 
are created supports the conclusion that Baudelaire’s style 
originates in Poe’s writings. 

125 pages. $1.56. Mic 55-1119 




















LA GESTA DE LAS MOCEDADES DE RODRIGO: 
REFLECTIONS OF A LOST EPIC POEM IN THE 
CRONICA DE LOS REYES DE CASTILLA AND 
THE CRONICA GENERAL DE 1344 


(Publication No. 13,659) 


Samuel Gordon Armistead, Ph.D. 
Princeton University, 1955 


Two fourteenth century Spanish chronicles, the Crdénica 
de los Reyes de Castilla (CRC) and the Crénica General de 
1344 contain, in their chapters on the reign of Fernando I 
of Castile and Leon, parallel and essentially identical ren- 
ditions in prose of La Gesta de las Mocedades de Rodrigo, 
a now lost epic poem which narrated the youthful exploits 
of the Cid, Ruy Diaz de Vivar. The present thesis is de- 
voted to an investigation of the content, structure, and 
versification of this lost Gesta through a study of the chap- 
ters of CRC and 1344 which are derived from the lost poem. 
The thesis is divided into two parts, followed by four ap- 
pendices (and an index of proper names). 

In the Introduction to Part I, the lost prose source text 
used by CRC and 1344 is discussed. Both chronicles de- 
rived their accounts of the reign of Fernando I from a now 
lost Variante Ampliada de la Primera Crénica General. 
This Variante Ampliada used, as the main sources for its 
account of the reign of Fernando I, the Primera Cronica 
General and the lost epic Gesta de Rodrigo. Some of the 
episodes of this lost poem are identifiable as closely re- 
sembling the late epic poem of Rodrigo’s youthful ex- 
ploits: La Crénica Rimada de las cosas de Espaiia (c. 1400). 
The poetic text of this latter epic is preserved and is very 
helpful in identifying material found in CRC and 1344 as 
derived from the lost Gesta. 

Part I, Chapter I, is concerned with the content and 
structure of the lost Gesta. The poem probably consisted 
of two distinct parts or cantares. The action of the first 
cantar developed around the fulfilment of an oath taken by 
Rodrigo, according to which he swore separation from 
Jimena, his betrothed, until he was able to win five battles. 
The second cantar narrated a victorious invasion of France 
by Rodrigo and Fernando I. 

Chapter II deals with the versification of the lost Gesta. 
An attempt is made to reconstruct certain passages on 
the basis of numerous series of assonant rhymes which 
are detectable in the prose of CRC and 1344. A total of 
138 hypothetical verses have been reconstructed. An in- 
vestigation of the frequency of occurrence of the different 
types of assonant rhyme preserved in the prose of the 
chronicles, shows that the lost poem preferred the asso- 
nance in 4-e, giving second preference to 6-e and a-a. 

Part II of the thesis is devoted to an edition of the 
chronicle texts which contain the prose rendition of the 
lost Gesta, An edition of CRC, based on the Escorial man- 
uscript X-I-ll, is offered, accompanied by a listing of 
significant variants from twelve other manuscripts and 
printed texts of CRC. Extensive alternative readings to 
the text of CRC, offered by the two earliest Castilian red- 
actions of 1344, are also presented. 

In Appendix I, fourteen manuscripts and printed texts 
of CRC, constituting five different manuscript families, 
are described and studied. Appendix II presents, in table 
form, an outline of the content, division, and sources of 
the first twenty-two chapters of CRC. Appendix III deals 
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with problems presented by the genealogy of the Cid in the 
lost Gesta. The texts of two late variant accounts of the 
Cid’s youthful exploits, possibly of juglaresque origin, 
which are found in the Libro de las Bienandanzas e fortunas 
by Lope Garcfa de Salazar and in the second version of the 
Compendio Historial by Diego Rodrfguez de Almela, are 
presented in Appendix IV. 

414 pages. $5.18. Mic 55-1120 
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PROBLEMAS, CR{TICA Y VALORACION 


(Publication No. 13,373) 


Manuel J. Asensio, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: J. E. Gillet 


Los estudios sobre el Lazarillo son muy numerosos, 
hallandose dispersos en libros y revistas no siempre de 
fAcil acceso. Esta tesis se ha escrito, en parte, como 
consecuencia de las propias dificultades experimentadas 
al pretender contrastar nuestra interpretacion de la obra 
con los juicios de criticos e investigadores. Sentimos la 
necesidad de un estudio general; y, al intentarlo aqui, nos 
propusimos facilitar la labor futura sobre los fascinantes 
y complicados problemas que plantea el Lazarillo, pro- 
curando iluminar su situaci6én con cuanta informacion nos 
ha sido posible conseguir. El método seguido, en general, 
ha sido contrastar nuestra estimacion del caso particular 
con la opinidén criftica anterior y el texto de la obra. 


EL LIBRO: | 

Edicion principe: desconocida; es indudable que existid 
una anterior a las tres de 1554; se ha mencionado yna de 
1553, y otra edicion de 1550 impresa fuera de Espaiia (I, 

1; V, 258-259). 

Fecha de composicion: fines de 1525 o principios de 
1526. Todo adquiere valor positivo,.sentido y armonfa al 
aceptar esta fecha: el paso del tiempo y la accidn, edad de 
Lazaro, fechas, alusiones a personajes y hechos histdéricos, 
contenido social, religioso y literario; las Cortes menciona- 
das al fin, son las de Toledo de 1525. La defensa de fecha 

Vdistinta se ha hecho con juicios erréneos 0 sin substanciar 
(V, 258 y ss.). 

Forma: dos cartas; una es el Prdlogo, carta de envio 
y dedicatoria; la otra, la relacién de la vida de Lazaro. La 
ficcién autobiografica fué practicada desde los tiempos mas 
remotos; la literatura satfrica ha tenido especial afinidad 
por ella (I, 23 y ss., V, 452 y ss.). 

Unidad: el libro es creacién de un autor dnico. Parece 
anOmalo que una obra escrita como carta se dividiera en 
Tratados. La divisién establecida por los tratados cuarto 
y quinto es caprichosa; resulta ilédgico que los tftulos de 
los tratados aparezcan en tercera persona, siendo poco 
probable se le ocurrieran al autor. El tiempo entre la 
composicién y publicacién dejé al manuscrito expuesto a 
pérdidas y adiciones (I, 26 y ss.). Las interpolaciones de 
ALCALA son ajenas al original (12, 95, 348-349). 

Sentido: El valor maximo del Lazarillo esta en sus cali- 
dades artisticas, narrativas y pictéricas. El problema esté- 
tico que el escritor se plantea es el tratamiento artistico 
de lo {nfimo, insignificante, antiheroico, con una limitacién 
maxima de recursos (I, 19 y ss.; III, 248 y ss.). En segundo 


























lugar, la observacion y critica de la realidad social. Sati- 
riza y fustiga las plagas sociales, las tendencias parasita- 
rias de la hidalgufa pobre, del clero y del pueblo bajo (I, 
ly ss., V, 404 y ss.). Observamos la intenciédn de mostrar 
c6mo en Lazaro influyen el ejemplo y el medio para pro- 
ducir el desengafio religioso, su materialismo y su pica- 
rdfa (I, 3-6, 17, 48; notas 23 y 37; V, 428-429). El espfritu 
religioso que anima a la obra no es erasmista, mucho 
menos medieval; representa una actitud individual critica, 
con inquietudes explicables en la crisis espiritual europea 
de la época y el movimiento iluminista de Castilla (V, 431 


y SS.) 


EL PERSONAJE: 

Origen: Lazarillo de Tormes lo tiene en el mozo de 
ciego, probablemente llamado Lazarillo en las farsas o 
el folklore espafiol, surgido del cruce de historias biblicas 
de mendigos (II, 137 y ss., IV, 368 y ss., 314-315, V, 490 
y n. 142). El nombre Lazarillo de Tormes es creacién 
original del autor (IV, 288 y ss.). En el desarrollo ulterior 
del personaje pudo influir el mozo de muchos amos, sin 
indicios de que se llamara Ld4zaro; este tipo parece cri- 
stalizar su sentido en la figura Pedro de Urdemalas (IV, 
299 y ss.); en cierto momento, en la mente del autor 
plasmé la significacién antiheroica de Lazarillo y, desde 
entonces fué caracterizandolo como antiftesis del héroe 
convencional (I, l y ss., 57 y ss., V, 450 y ss.). 

Sentido picaresco: Lazarillo es pfcaro social y pfcaro 
literario (I, 44 y ss.). Antes de Lazarillo de Tormes a 
nadie se le habfa ocurrido darnos, desde el principio, las 
circunstancias que producen la transformacion de un nifio 
inocente, abandonado a sus propios recursos, en redomado 
bellaco, con lo que se origina la primera novela picaresca. 
Fija el tono, forma y estructura del género, imitandolo o 
teniéndolo presente desde el Guzman las principales nove- 
las picarescas (I, 37-65). 

Antecedentes: En la literatura clasica admitimos la 
influencia del Asno de oro de Apuleyo. La Biblia, directa 
o indirectamente inspiré el nombre de Lazaro, y la 
asociacidn con el Ciego y la mendicidad. La Celestina es 
fuente indiscutible. Dominan los elementos de tipo tradi- 
cional, utilizados no como fin, sino como materiales para 
moldear figuras, escenas y ambientes, conforme a sus 
intenciones artfsticas y satfricas. Su modelo Ultimo es 
la vida; en ese doble juego creemos est la esencia del 
realismo del Lazarillo. 

Autor: desconocido. la tendencia general es volver a 
las atribuciones tradicionales: fray Juan de Ortega, 
Hurtado de Mendoza; distan mucho de ser convincentes. 
Para nosotros el autor ideal del Lazarillo fué alguien con 
una cultura, sentido de la lengua, el estilo y arte literario 
de un Juan de Valdés, y con ideas religiosas y morales muy 
préximas a las que debfa sentir antes de encauzarlas en 


el erasmismo (V, 475 y ss.). 
555 pages. $6.94. Mic 55-1121 
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THE NOVELS OF WALDO FRANK 
(Publication No. 13,376) 


William Robert Bittner, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Robert E, Spiller 


Four streams run concurrently through the fiction of 
Waldo Frank: the psychological, the mystic, the social, 
and the esthetic. From novel to novel, one of these may 
seem to be more obviously present than the others, but as 
Frank’s work became organically unified, the four were 
integrated into the concept of the person. This integration 
occurred three separate times in Frank’s career as a nov- 
elist, each time making a step further toward an all-encom- 
passing view of the cosmos in relation to its parts. The 
first step was made in the works Frank calls the lyric nov- 
els, City Block, Rahab, Holiday and Chalk Face. The early 
fiction and Our America were preparation for the step; the 
cultural criticism of the twenties both resulted from it and 
prepared Frank for the next. In the lyric novels Frank 
shows the person in relation to the cosmos. In the next 
step, the symphonic novels The Death and Birth of David 
Markand and The Bridegroom Cometh, both the person and 
society are related to the cosmos and to each other through 
a contrapuntal treatment of themes comparable to that in 
the musical symphony; but the person and society remain 
separate. In preparation for the third step, Frank has 
written both cultural studies, the most advanced of which 
is The Birth of a World, a biography of Simon Bolivar, and 
transitional novels, Summer Never Ends, Island in the 
Atlantic, and The Invaders, that move toward making an 
organic whole of person, society, and cosmos. In the new 
lyric novel Not Heaven, Frank has done so to the extent of 
revealing God within the person and God within society in 
a way that also reveals the unity of God. 

Each of the three steps was made by means of experi- 
mentation in the form of the novel, each new form being no 
sooner achieved than it was abandoned, while Frank went 
on to create another new form. This development was 
carried on with complete disregard for the development of 
literary taste in the United States, following however, the 
personal development of Waldo Frank. Thus although 
Frank’s novels conflict often with taste and are at times 
almost painfully personal, they are important because 
Frank is a profound, original, and courageous thinker who 
has made his own adaptations of the novel the best convey- 
ors of his ideas. 252 pages. $3.15. Mic 55-1122 
































THE CONQUEST OF DREAD: A 
STUDY OF ANDRE MALRAUX 


(Publication No. 13,973) 


Gerda Blumenthal, Ph.D. 
Columbia University, 1955 


This study attempts to analyze the works of Malraux, 
his novels as well as the great essay on Goya and Les Voix 
du Silence, in terms of their images and their metaphysics. 

Malraux’s all-pervading sense of the sacred is revealed 











in the struggle pursued throughout all his works against 
the saturnine or demonic powers which threaten to destroy 
the contemporary hero and his world on all levels of ex- 
perience, physical, psychological, historical and meta- 
physical. The key image is seen to be the prison. The 
prison is not only the concrete place to which the revolu- 
tionary hero is condemned; it is also a psychological and 
metaphysical symbol, the closed cycle of fatality which 
holds man captive and from which he seeks by every power 
at his disposal to escape. 

“Saturnalia,” the first part of the study, shows this 
endeavor to escape as taking the form of a total rejection, 
by the heroes of the early novels, of the self and the world. 
Both the self and the world are conceived as a prison 
barring the hero from the absolute which he is seeking and 
the absence of which is filling him with dread. In the tra- 
dition of both nineteenth-century German historical philos- 
ophy and the French poetes maudits, Malraux’s “conquer- 
ors” surrender to the fascination of the void. Revolutionary 
leaders, terrorists, opium-addicts or gamblers, they all 
seek to obliterate an inner state of dread and imprisonment 
by persistently obliterating, physically or in their own 
consciousness, the reality of the world, until the whole 
world is reduced to an anonymous mirror or mask of death. 
In every case, at the climax of their frenzied game they are 
either physically destroyed or sink into the pit of a total 
alienation. 

In the second part, “Twilight,” the heroes are seen 
struggling to recover their lost sense of identity and to 
“return to the city,” that is, to the world of men. The 
path pursued by them begins at an initial discovery. In 
the prison cell, the hero (Kassner), suddenly grasps the 
essential duality of man, namely, on the one hand his will 
to godhead and autonomy and on the other his gift of re- 
sponse and affirmation. The acceptance of this inner du- 
ality leads him, then Kyo, Katov and Manuel — via diverse 
episodes of initiation — to their reestablishing step by step 
an authentic dialogue with “others” and, in unison with 
these “others,” with the inimical cosmos. Gradually fa- 
tality, in the forms of mechanized terror and of mythic 
enchantment, is seen exorcised from heaven (the plane 
battles in L’Espoir) and earth, and the world delivered 
from its spell and restored to man’s dominion. The mani- 
fold images of the closed circle give way to the open image 
of the tunnel. 

In “Metamorphoses,” an open world of mystery is 
glimpsed at the end of the tunnel. The hero, having with- 
stood the spell of death is no longer prisoner of an all- 
encompassing fatality but emerges from a state of dread 
purified and free once again to affirm the most essential 
“quality of man”; namely the gift of an authentic hope and 
power of self-transcendance. The world is no longer a 
hateful obstacle in his pursuit of the absolute; it is redis- 
covered by him to be a realm of mediation between the 
human and the sacred in which the mystery of life asserts 
itself against death’s power. 

Through the summa of masterpieces evoked by the Imag- 
inary Museum, Malraux traces man’s * dialogue with fate” 
throughout the ages. This summa testifies above all to 
man’s mysterious power to respond and relate himself to 
the ever changing face of the gods and, in times of anguish, 
to exorcise the demoniac and liberate both men and the 
world from its power. Art is an “anti-fate.” Yet Malraux 
warns contemporary art against the “conqueror” temptation 
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of rejecting the world and setting up against it a “totally 
different” world either in the form of autonomous systems 

of intellectually conceived abstractions or by automatically 
recording the dictates of the unconscious and establishing 
the primacy of dream. The artist’s essential task today is 
the same as the hero’s; to relate man anew to the universe 
in a creative dialogue which alone can assure man’s freedom 
from dread. 197 pages. $2.46. Mic 55-1123 


THE MIDDLE ENGLISH AND LATIN 
POEMS OF SAINT GUTHLAC 


(Publication No. 13,669) 


Whitney French Bolton, Ph.D. 
Princeton University, 1954 


This thesis is an edition of five mediaeval poems on the 
life of St. Guthlac, two of which were previously unedited; 
one of which was available only in a limited edition of one 
hundred copies; and the remaining two of which were avail- 
able only in a highly unreliable edition. The poems dealt 
with are a long Latin poem in University Library, Cam- 
bridge; a shorter Latin poem in the British Museum; and 
three Middle English poems, one each in the British Muse- 
um, the library of Corpus Christi College, Cambridge, and 
the Bodleian Library. 

Each poem is preceded by an introduction which de- 
scribes the physical state of the manuscript, and discusses 
in some detail previous editions, punctuation and regular- 
ization, dialect, and problems of style and meter, author- 
ship, date and origin, and source and relationships. Notes 
to each poem follow the text, and deal exclusively with 
textual questions; no attempt has been made to supply ex- 
planatory or critical notes. 

Larger questions of a literary or historical nature have 
been set aside in anticipation of a proposed history of the 
legend of St. Guthlac by the present author, who hopes in 
it to trace the development of the legend and to draw from 
the several forms which the legend took a set of conclusions 
regarding the theory and intent of mediaeval hagiographi- 
cal literature. 

There are three appendices. The first is an index to 
the entire legend of St. Guthlac, cross-referenced by source 
and by incident. The second discusses the legend as it is 
to be seen in present-day ecclesiastical decoration. The 
third contains photostats of the opening lines of each of the 
five poems from the original manuscripts, and a map lo- 
cating the churches discussed in Appendix II. 

It has been the intention of this thesis to bring together 
all the literary Guthlaciana not readily available in other 
reliable editions, as a first step in organizing the material 
in the legend and thus in preparing for the proposed criti- 
cal history. 

Much of the research for this thesis was undertaken in 
England while the author was a Fulbright grantee in that 
country. 297 pages. $3.71. Mic 55-1124 


THOMAS HEYWOOD’S TROIA BRITANICA: 
OR, GREAT BRITAINES TROY. 
EDITED WITH AN INTRODUCTION AND NOTES 


(Publication No. 13,968) 


Hoyt Edwin Bowen, Ph.D. 
The Florida State University, 1955 








The purpose of this study is to provide a photographic 
facsimile of the best state of each page extant from the 
forms William Jaggard used in printing Thomas Heywood’s 
Troica Britanica: or, Great Britaines Troy (1609). In order 





to derive this eclectic text, microfilms of all available 
copies of the work were textually collated by a technique 
devised during the study. Microfilms of eighteen of the 
twenty known copies of the work were obtained. All variant - 
readings and the copies containing those variants were 
noted. Slightly more than one quarter of the pages of the 
poem exist in more than one state. 

The facsimile text is provided with an introduction which 
points out the importance of the poem as a work of litera- 
ture with intrinsic values and as a literary document of 
historical significance. The long narrative poem is alniost 
an encyclopedia of the classical and native traditions from 
which the Elizabethan drew his lessons. The epic-like 
narrative recounts in the first fifteen cantos the causes 
and events of the Trojan War, beginning with the creation 
of the world and the subsequent creation of the gods of the 
classical pantheon. In this comprehensive context Heywood 
gives the attitudes and ideas of a well-educated Elizabethan 
regarding this body of myth. The sixteenth and seventeenth 
cantos are a brief versified history of man from Adam to 
James I of England. In the poem the traditions relating to 
the descent of the Britains from the Trojans through Brute 
are used to defend the right of James I to be the ruler of 
all Britain. 

The introduction also relates Troia to other works by 
Heywood and to some of the works of his contemporaries. 
Oenone and Paris is identified as the earlier work men- 





tioned by Heywood in parts of Troia addressed to Worces- 
ter. The relationships of Troia and The Ages (a group of 
of five plays by Heywood which deal, in general, with the 
same material as Troia) are discussed, and some works 
which probably influenced both the poem and the plays are 
mentioned. Heywood’s imitation of Shakespeare and other 
aspects of the important relationship between these two 
playwrights are discussed. The relationships between 
Heywood and Ben Jonson, Edmund Spenser, and George 
Peele are more briefly considered. A brief summary of 
the scholarship relating to the sources of Troia is also 
included. 

Jaggard’s publication of nine selections from Troia as 
the work of Shakespeare in the 1612 edition of The Passion- 
ate Pilgrim brought a protest from Heywood in which he 





























not only complained of the piracy but also took Jaggard to 
task for the original slovenly printing of Troia and for his 
refusal to publish an errata sheet with it. Heywood’s ac- 
cusation that faults without number escaped in the printing 
of Troia is supported by this study, and Jaggard’s reluc- 
tance to “publish his own disworkmanship” is understand- 
able in the light of the evidence considered. 

This study may be of value to students of Elizabethan 
literature not only as a concise narration of the traditions 
drawn upon by playwrights and poets but also as evidence 
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of how the printing practices affected the published texts 
of the time. §94 pages. $8.68. Mic 55-1125 


SOCIAL AND POLITICAL CONCEPTS 
IN THE WORKS OF ARNO HOLZ 


(Publication No. 14,096) 


Fritz Gerhardt Cohen, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Fred L. Fehling 


Arno Holz (1863-1929) concerned himself to some ex- 
tent with social and political issues. This is particularly 
evident in the early period of his creative activity. 

In the Buch der Zeit (1885), the poet takes a position 
toward the shortcomings of modern society. He rejects the 
monarchy, its institutions and conventions in their entirety 
as having outlived their usefulness. The misery of the pro- 
letariat is contrasted with the opulence of the wealthy. The 
State legalizes such conditions and the established Church 
sanctions them morally by the neglect of its social mission. 
The ideal society which will eventually emerge after the 
revolution must be based upon human reason and a primi- 
tive Christianity. 

From the subjective tone of social accusation in the 
Buch der Zeit, Holz moved to an objective portrayal of the 
proletariat, its milieu and the interrelating problems in 
Neue Gleise (1891). Alcohol, poverty, disease and lack of 
understanding make up the milieu situation from which 
there appears to be no escape. The milieu, by its nature, 
could however admit of correction. 

The Sozialaristokraten (1896) evidences a turning away 
from the every day problems of the proletariat. The motifs 
are political and the social types, although satirized, show 
a will to excel. As literary parvenues and political oppor- 
tunists, they serve as a warning to those who are easily 
impressed by dazzling slogans. 

In Sonnenfinsternis (1908) the theme is the ambition of 
the artist to create the ideal work of art. For him, it must 
reflect the essence of life itself which however has eluded 
him. In the end the artist learns that life is not harmoni- 
ous, aS he had momentarily thought, but is controlled by a 
demonic force which is symbolized by sex. 

The pessimistic concept of life found its apex in Ignor- 
abimus (1913). Its theme is the intellectuals’ search for 
knowledge, which takes two directions. One attempts to 
widen the sphere of knowledge beyond the traditional area 
of the natural sciences by means of an enlightened spirit- 
ism, the other rejects such a proposition from a dogmatic 
insistence upon self-imposed limits of knowledge based 
upon provable facts. The spiritist hopes to find a more 
promising beyond which may make the present life easier 
to bear, a supposition denied by the rationalist as not only 
absurd but also not to be expected. Both views are incon- 
clusive. The rationalist is confronted with phenomena 
which he cannot explain nor, in the end deny. The spirit- 
ist sees his hopes for a well-ordered, harmonious universe 
shattered, for what he finds is that man’s life is controlled 
by a beyond which is mysterious and hostile. 

Holz’s development, relevant to this dissertation has 


























moved between two extremes. In the beginning his radical 
socialism was motivated by a faith in human reason to 
order a society beneficial to the suppressed masses. In 
the end the social problems of the proletariat disappeared 
from Holz’ works. Instead he turned to the problems of 
the individual as basic to mankind.as a whole. One may be 
sure however that his opposition to social injustice, to 
autocracy and to bourgeois philistinism never wavered. 
144 pages. $1.80. Mic 55-1126 


LLOYD MIFFLIN: HIS ART 
AND POETRY 


(Publication No. 13,383) 


Carl S. Criswell, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Sculley Bradley 


This dissertation presents the most complete biography 
of Lloyd Mifflin (1846-1921), artist and poet of Columbia, 
Pennsylvania. A member of the eighth generation of the 
famous Mifflin family of colonial America, he is best known 
as a poet who wrote during the twenty years between 1896 
and 1916. His creativity inclined toward a romanticism 
that chose as its chief mode of expression the strict 
Italian sonnet form of Petrarch, along with the monostroph- 
ic modification of that form by John Milton. In these two 
forms Mifflin, composing twelve books of poetry, published 
over five hundred sonnets, a feat which earned for him the 
title of ‘America’s greatest sonneteer.’ 

This study also analyzes the influences that shaped both 
Mifflin’s art and poetry: namely, the poet’s father, J. 
Houston Mifflin; Thomas Moran, N.A., and the Hudson 
River School of painting; Hermann Herzog, and the Dussel- 
dorf School of landscape art in Germany; Richard Henry 
Stoddard and his idealistic circle of New York poets. In- 
fluences, other than human, included Mifflin’s physical 
weakness that prevented him from engaging in the strenu- 
ous outdoor life of the landscape painters of his day, that 
confined him to the quiet natural beauty of his native 
Susquehanna River, which he ardently celebrated with both 
brush and pen. An economic independence inherited from 
his father enabled him to lead a secluded creative life 
pursuing Idealism. 

All these influences together resulted in establishing 
Mifflin as a nature poet of the Wordsworthian school of 
romanticism long after the vogue of that school had been 
superseded by a reactionary realism in literature that 
followed in the wake of the industrial changes and the 
scientific advances of the nineteenth century in both Eng- 
land and America. 274 pages. $3.43. Mic 55-1127 
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THE BYRONIC HERO AND HAWTHORNE’S 
SEEKERS: A COMPARATIVE STUDY 


(Publication No. 14,164) 


Eugene Cleveland Curtsinger, Jr., Ph.D. 
University of Notre Dame, 1955 


My dissertation establishes the existence of a type of 
character, within the larger group of isolated characters, 
who appears again and again in the tales and romances of 
Nathaniel Hawthorne. This character-type is perhaps best 
called —as Hawthorne himself occasionally called him — the 
seeker. 

Hawthorne’s concept of the seeker is that of a man— 
usually little above the ordinary at first, except for a great- 
er degree of intellect and learning than most — who becomes 
more and more fascinated by one idea or object until finally 
everything he does is for the purpose of achieving that sin- 
gular and difficult goal. In the pursuit of this goal, ordinar- 
ily an absolute, the seeker develops latent superhuman 
abilities and force of will, and gains a vast knowledge, all 
of which move him toward estrangement from mankind. His 
last tie with mankind is sometimes that of love for a woman, 
and when that tie is broken, he can go on to succedd in his 
quest or to die at his failure. 

Hawthorne’s seeker may be hero or villain, artist, sci- 
entist, or student; but whichever he is, he frequently ex- 
hibits, in character and in action, striking parallels with 
the Byronic hero. 

Hawthorne was an avid reader. The hero more or less 
Byronic constitues a definite type in novel and poem during 
Hawthorne’s lifetime. He knew much of this contemporary 
literature, and possessed also a familiar knowledge of the 
life and of much of the poetry of Lord Byron. 

The analysis of Byron’s heroes, from Childe Harold to 
Don Juan, relates various aspects of their characters to 
Gothic, Calvinist, and Romantic backgrounds, and presents 
Manfred as the consummation of the Byronic hero type. 
Among those seekers who show the greatest similarities 
to Byron’s Manfred are Hawthorne’s Ethan Brand, Chilling- 
worth, and Rappaccini. But the analysis discloses also im- 
portant parallels between the Byronic hero and such charac- 
ters as Aylmer, Fanshawe, Septimius Felton, and even 
Father Hooper and Arthur Dimmesdale. Further, Haw- 
thorne’s observer characters show a susceptibility to 
development paralleling that of the Byronic hero and the 
seeker. Significantly, they refrain from such development, 
not permitting themselves to seek on earth an unattainable 
absolute. 

Notable among the parallels between the Byronic hero 
and the Hawthornian seeker are not only infinite desire, 
isolation from mankind, superhuman knowledge, ability, 
and will, but also pride, melancholy, and remorse, as well 
as certain parallels in physical appearance and in word and 
manner. 

That the parallels arise largely from the direct influence 
of Byron on Hawthorne we cannot conclude, for the religious 
and literary backgrounds of the two men are similar in 
important respects. Calvinism, and, in literature, Gothic 
writings, were important forces in shaping the interests 
and development of Byron and Hawthorne. While it may be 
true that similar backgrounds might tend to prepare the 
later writer for the influence of the earlier, they might 
also lead to independent but parallel developments in the 
writings of the two men. 





Even so, the analysis of Byron’s heroes, of Hawthorne’s 
seekers and observers, reveals that Byron’s influence 
appears to have been no unimportant factor in Hawthorne’s 
concept of the seeker. The study also indicates important 
Similarities, hitherto unsuspected, in the natures of Lord 
Byron and Nathaniel Hawthorne. 

Each of the two men seems to have felt deeply that 
force and direction basic in man’s being, the soul’s hunger 
for God, and to have projected in their writings their atti- 
tudes resulting from that feeling. Understood in this light, 
these related types, the Byronic hero and the Hawthornian 
seeker, are characters of lasting importance in the history 
of man on earth. 263 pages. $3.29. Mic 55-1128 


THE IMPACT OF SATIRE ON FICTION: 
STUDIES IN NORMAN DOUGLAS, SINCLAIR 
LEWIS, ALDOUS HUXLEY, EVELYN WAUGH, 

AND GEORGE ORWELL 


(Publication No. 14,100) 


David Joseph Dooley, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor W. R. Irwin 


Satire can no longer be considered a distinct literary 
genre. Casting aboutfor a suitable form in which to embody 
his criticism, the satirist is likely to turn to the dominant 
contemporary form, the novel. This study considers five 
twentieth-century satirists in order to determine the effec- 
tiveness of their work as satires and to discover how they 
have resolved the sometimes conflicting demands of the 
satire and the novel. In the works of these writers we 
find cynical unconcern and prophetic earnestness; themes 
ranging from sportive bombination in a vacuum to solemn 
warnings of disaster; plots which are digressions from 
nothing and plots which are constructed with great care 
and ingenuity; characters who are merely ideographs and 
characters who possess the psychological depth and com- 
plexity of human nature; and satiric devices ranging from 
blunt denunciation to the subtlest irony. 

Norman Douglas’s three approaches to fiction are 
satiric tales rather than novels. With a sophisticated 
scepticism which was much imitated by younger writers, 
and an irony neither particularly varied nor complex but 
always amusing, they carry out a running attack on goodness 
and uphold a standard of refined hedonism. But sometimes 
Douglas loses detachment, and becomes an over-zealous 
preacher of evil ways. 

In the best parts of Sinclair Lewis’s anatomy of the 
American scene, there are admirable comic creations and 
excellent satire. But even his best books, except for 
Arrowsmith, suffer from conflicting purposes and shifting 
points of view; they begin as satires, in which deviations, 
from reasonable standards are the main concern, and end 
as novels, in which human relationships are the main 
concern and sometimes provide excuses for the faults 
previously excoriated. 

In Huxley’s devastating analyses of the contemporary 
world, the plot is almost invariably suspended for amusing 
speculations, antiquarian discoveries, or Peacockian dis- 
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putations among the characters; his books are in the tradi- 
tion of the Menippean satire rather than the novel proper. 
The characters are likely to be types of unreasonableness 
or subhuman behaviour, and they are not likely to develop 

in the course of the action. Huxley’s novels contain so 
many brilliant things that only by the most strenuous efforts 
does he weaken the effect of his later ones through sermon- 
izing. 

Evelyn Waugh, who is usually thought of as a follower of 
Douglas and Huxley, manifests considerable differences 
from both, especially in his high regard for the writing of 
novels. His comic fantasies have a greater satiric content 
than they are usually thought to have; they possess a detach- 
ment which sometimes appears heartless. From the begin- 
ning of his literary career, we can discern a moral concern 
which leads on to the affirmation of faith in Brideshead Re- 
visited. Coinciding with this affirmation is a deepening 
interest in character; his preoccupation with man’s spirit- 
ual relationships has moved him towards the psychological 
novel, but has not prevented him from writing more satiric 
fantasies. 

Each of Orwell’s works is an investigation of a specific 
subject. Except for Animal Farm, they are not satires or 
novels so much as arguing monologues. Matter is more 
important than form; Orwell loses detachment because of 
his earnest desire to expose a lie or inculcate a truth. The 
urgency of the human predicament moves him to prophetic 
lamentations, since the time is past when warnings will do 
any good. 

In a time of uncertainties, the satirist wins greater ac- 
ceptance if his philosophical or religious position is im- 
plied than if it is stated. His greatest help in embodying 
satire in a novel is irony; the skill of several of these 
writers in using it has produced works which are both suc- 
cessful satires and good novels. 

465 pages. $5.81. Mic 55-1129 











THE LEGEND OF THE SOUTH AND 
SOUTHERN HISTORICAL FICTION, 
1820-1861 


(Publication No. 13,687) 


Severn Parker Costin Duvall, Jr., Ph.D. 
Princeton University, 1955 


The purpose of this thesis is to examine the growth, 
expression, and function of the legend of the South in the 
antebellum period and to determine the reliance of antebel- 
lum Southern literature on this legend. Since the legend 
itself was derived from Southern history, my examination 
has been limited here to historical novels, specifically to 
those of William Alexander Caruthers, John Pendleton 
Kennedy, and William Gilmore Simms. The thesis is divid- 
ed into two major sections, growing out of this dual purpose. 

In the first section, I have analyzed the legend, suggest- 
ing its general sociological function in Southern society: 
essentially defensive, the legend in its coherent and explicit 
form rose with the sectional antipathy following the Mis- 
souri Compromise. In subsequent chapters on the economic, 
political, and social attitudes of the region, features of the 
legend are shown to be functioning as part of the rhetorical 


defense of Southern attitudes and institutions. The use of 
the legend, in itself, reveals the bias of conservatism and 
historicism as a prominent quality of the antebellum South- 
ern temper. 

The first section concludes with a consideration of 
salient features of the legend, abstracted now from their 
rhetorical context. In this chapter I have pieced together 
within their proper categories exemplary metaphors and 
images of speech, which recur constantly during the period, 
to indicate the general pattern of the legend. Chiefly the 
legend rests on a belief in a strong agricultural aristoc- 
racy, the inheritor of the best qualities of the chivalrous 
Cavalier traditions of martial ardor, honor, liberality, 
and noblesse oblige. Furthermore, the dynastic urge of 
this patriarchal society kept alive and vital the ties of 
family, kinship, and ancestry, understandably placing a 
premium on the purity and gentility of the female. 

The evidence here, as throughout this first section, 
is drawn chiefly from antebellum sources (speeches, let- 
ters, diaries, pamphlets, and periodicals) and is purposely 
restricted to what Southerners thought and said about them- 
selves. I have not attempted to evaluate closely the histor- 
ical accuracy of this antebellum record; the research of 
modern scholars has been used only to indicate the general 
development of Southern history. 

The second section is a consideration of the historical 
novels of Caruthers, Kennedy, and Simms, with specific 
reference to their use of particular features in the legend- 
ary complex. The section opens with brief reflections on 
the general characteristics of the Southern antebellum 
historical novel, pointing to its ultimate purpose as the 
celebration and preservation of the traditions of a people, 
partaking somewhat of the quality of ancient epic. Chapter 
nine is a specific examination and revaluation of Caruthers 
as one who celebrated the Whig-inspired concept of a pro- 
gressive aristocracy; chapter ten places Kennedy on the 
periphery of Southern thought, indicating his praise of those 
features of Southern tradition (its concept of gentility, 
honor, and noblesse oblige) which are not in conflict with 
national interests. I stress the fact that, paradoxically, 














both of these men practically ignored the basic economic 
substructure of the legend - plantation agriculture and 
Negro slavery. 

The last two chapters are a consideration of Simms, 
the most prolific writer of the old South. Writing a social 
epic of the Revolutionary period, Simms accepted without 
much criticism the entire legendary complex as worthy of 
celebration and preservation. His extra-literary activities 
embraced nearly every interest of the antebellum South; 
the legend was as much a part of his life as of his fiction. 
His thorough grasp of the traditional forces in Southern 
history points forward to those modern Southern writers 
whose reliance on the legend constitues one of the major 


strengths of their appeal. 465 pages. $5.81. Mic 55-1130 
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JEAN LEMAIRE DE BELGES: 
LE TEMPLE D’ HONNEUR ET DE 
VERTUS, A CRITICAL EDITION 


(Publication No. 13,395) 


Henry Hornik, Ph.D. 
University of Pennsylvania, 1955 








Supervisor: George O, Seiver 


The purpose of this study is to provide a critical edition 
of Le Temple d’Honneur et de Vertus, composed by Jean 
Lemaire de Belges between 10 October 1503 and 31 Decem- 
ber 1503, and first published 6 April 1504 by Michel Le 
Noir. It is intended to replace the Jean A. Stecher edition 
(Louvain, 1891) which presents a B.N. text (Rés.Y 859), 
bearing neither date nor place of publication and suffers 
from inaccuracies due to the original printer’s and the mod- 
ern editor’s oversight. Stecher’s edition presumes in no 
way to be critical. 

My edition presents the text of the Stadtbibliothek at 
Bern (Inc., III, 112), rediscovered and first described by 
Philip A. Becker (ZRPh, XIX, 93). Its earliest possible 
dating is 1520. Variants are presented from the following 
editions: 1) three Le Noir editions, of 1504 (B.N. Rés. Ye 
846, B.N. Res. Y 219 and one found at Chantilly). These 
editions are identical. 2) two later editions(B.N. Rés. Y 
859 and one found at the Library of Congress, Washington, 
D.C.). These identical texts, bearing neither place nor date 
of publication, are possibly related to the Bern and the Le 
Noir editions but are also inferior to them. 

A comparison of the texts has revealed the following: 

1) The Bern edition (c.a. 1520) provides a text superior 

to all other editions examined, especially in the rhymed 
portions where in many variants a rythmic difference re- 
sults. 2) The Le Noir editions (1504) served as model for 
the later editions other than the Bern or all editions are 
based on the same Ur-text. 3) The Le Noir and subsequent 
editions other than the Bern may be un-authorized, are 
certainly uncorrected re-editions of the original manuscript 
or edition which remains lost. 4) Since all editions exam- 
ined use the same formula and, with a few minor exceptions, 
provide the same text, they are somehow related, possibly 
based on the Ur-text which Jean Lemaire presented to the 
Count of Luxembourg. 

My edition of the Temple presents the work with as 
few modifications as possible and those only after careful 
consideration of the readings in the other texts available. 
Modern standards of punctuation were used throughout to 
facilitate reading of the text. 

A critical introduction of cv pages precedes the text. 

It contains an introductory historical survey on Temple 
Studies and the Pastoral tradition, a history of the compo- 
Sition, analyses of the editions, of the poem’s composition, 
sources, as well as style and content. For the convenience 
of the reader, variants, explanatory notes and indications 
of sources are included in footnotes at the bottom of each 
page of the text, which covers pages 1-97. A separation is 
made between the variants, the explanatory comments and 
the citation of sources. Indications of pagination of the 
Bern edition appear in parentheses opposite the line which 
is the first of each new page of that edition. A selected 
bibliography of eight pages is found immediately following 
the Table of Contents. 

















The Temple is Jean Lemaire’s first major creative 
effort. Written to commemorate the death of Pierre II, 
duke of Bourbon, husband of Anne of France, it was obvious- 
ly intended to gain the favor of a new maecena. Despite 
Lemaire’s concession to his immediate material goal, the 
poem is unique in its often poetic presentation of three parts 
essentially different in style and sources. The first or 
Pastoral portion, which describes the hero’s idyllic exist- 
ence, was primarily influenced by the work of Molinet, 
possibly René d’Anjou and is generally in keeping with the 
tradition of the French pastoral. The second or Classical 
portion, which relates the hero’s malady and death, is 
written entirely in the terza rima and is inspired primarily 
by Ovid’s Metamorphoses. The third or Rhetoriqueur por- 
tion, which deals with the duke’s ‘beatification’ and en- 
thronement in the Temple, is primarily inspired by Molinet 
and is completely in keeping with the tradition of Lemaire’s 
immediate literary antecedents, the rhetoriqueur poets. 

This youthful poem, therefore, anticipates Jean 
Lemaire’s three manners, gives indication and contains 
justification of the poet’s acclaim by his contemporaries 
and posterity. It is a striking reflection of Jean Lemaire 
as a humanist-poet writing at the cross-roads of history. 

200 pages. $2.50. Mic 55-1131 




















THE ROLE OF FRENCH CULTURE IN THE 
DEVELOPMENT OF CROCE’S THOUGHT 


(Publication No. 13,700) 


Serge Hughes, Ph.D. 
Princeton University, 1955 


The purpose of this thesis is to study those aspects of 
French culture which interested Croce throughout his life. 
Following a chronological sequence, this study, by not 
limiting itself to literary interests but including French 
historiography, political thought, esthetics and philosophy, 
seeks to discern what those interests reveal of Croce him- 
self. As a result of this study, it appears that Croce’s 
French interests are not only unified, coherent and constant, 
but are necessary for a complete evaluation of the contri- 
butions of the Italian thinker. 

Working with the basic concept that Croce’s activity 
falls into two periods, before and after the triumph of 
Fascism, this study finds in his thought up to 1925 an un- 
resolved dualism: on one hand, in political theory the 
acceptance of Sorel’s exaltation of irrationalism and vio- 
lence, later hailed by Fascist political thinkers; on the 
other hand, a stern condemnation, as irrational and “deca- 
dent”, of the new literature, above all of d’Annunzio. This 
dualism was resolved by Croce when he decided in 1925 to 
oppose Fascism, turning his back implicitly on aspects of 
Sorel’s thought. From 1925 until the aftermath of World 
War II, Croce, an unrelenting thought restrained opponent 
of the Fascist regime, directed a substantial part of his 
energies to a defense of his political, moral and artistic 
beliefs in the face of explicit or implicit Fascist criticism. 

In the development of this crisis and its resolution, 
Croce’s French interests play a key part. In the elabora- 
tion of his political concepts, in particular, Sorel plays a 
role that for all its ambiguities is decisive. Croce sided 
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with Sorel in his break with Marxism, adheredfor some 
time to Sorel’s doctrine of Revolutionary Syndicalism, and 
never explicity disavowed the Reflexions sur la violence. 
When Mussolini in 1925, soon after boasting that he had 
never read a line of Croce, made a speech praising Sorel’s 
exaltation of violence, Croce did not hesitate to remind the 
Italian dictator that he, Croce, more than any other Italian, 
hau sought to acquaint the Italian public with the works of 
the French political thinker. 

So important is the Sorel-Croce relationship, as this 
thesis shows, that without a knowledge of it, Croce’s atti- 
tude toward Fascism, an initial attraction rapidly followed 
by unremitting opposition, cannot be adequately understood. 

The silence of Croce on political matters after the tri- 
umph of Fascism indicated no loss of interest in politics. 
Unable, during the Fascist censorship, to express himself 
directly on such matters, he expressed his political opposi- 
tion through his literary criticism. In this connection, 
French authors were extremely important. Just as, imme- 
diately after World War I, the essays on the French writers 
of the nineteenth century in Poesia e non poesia are indis- 
pensable for an understanding of Croce’s concern with what 
he felt was contemporary literary decadence and the essay 
on Corneille revealed his positive ideals, so during the 
Fascist period the essay on Becque and those on Mallarme 
represent his vital affirmations and denials. 

Even after the downfall of Fascism, with Croce’s return 
to political activity, his continued French interests, now 
predominantly literary, were a forceful confirmation of 
the last development in his thought. Ever since the 1930’s 
his opposition to the ideals of poesie pure had become more 
and more intense, and in his last phase his praise of an art 
such as the Princesse de Cleves represented the moral- 














artistic ideal which was the culmination of all of his thought. 


The original contribution of this thesis, therefore, is to 
show in detail how a knowledge of Croce’s French interests 
is necessary for an understanding of the resolved dualism 
in the Neapolitan thinker, and the nature of his ideals. This 
thesis also offers elements for a cultural history of modern 
Italy and for modern French-Italian cultural relationships. 

269 pages. $3.36. Mic 55-1132 


THE UNBEWEIBTE AS A CHARACTER 
IN GERMAN LITERATURE 


(Publication No. 13,096) 


William Nolin Hughes, Ph.D. 
Northwestern University, 1955 





Adviser: Meno Spann 


Although the Unbeweibte does not attain conscious lit- 
erary stature until the latter half of the 18th century, he 
became a very important figure during the 19th, and he 
achieved the dignity of becoming a symbol for the forlorn- 
ness and metaphysical anguish of modern man in the 20th 
century. 

In tracing the beginnings of the principal types, some 
figures in life and literature have apparently served as 





prototypes for the development of the character. The Recke 





and the berserker appear to be the ancestors of the Lands- 
knecht, the professional soldier whose devotion to lord 











and battle, and whose lack of interest in a peaceful settled 
life made it difficult or impossible for him to establish a 
firm and lasting relationship with the opposite sex. 

The Minnesanger has suggested a long line of unrequited 
lovers which have appeared in novels, plays and short 
stories in several forms. He is Werther, the frustrated 
lover, or he is the unaggressive bachelor of the Biedermeier, 
but he is also Werther, the Platonic adulterer, the out- 
sider, superior to the husband in gifts of art and intellect, 
a dangerous interloper capable of coming between husband 
and wife, or at least sharing a spiritual relationship with 
the woman which the less gifted husband cannot. 

The happy-go-lucky Goliard or wandering student of the 
Middle Ages and the Renaissance lives on in literature as 
the “ewige Student,” but he also merges later with other 
figures like the Schwerenoter and the Schiirzenjager of the 
19th century. He is also a relative of the Don Juan type 
without the undertone of Weltschmerz. 

In the serious and dedicated humanist of the Renaissance, 
elements are to be found of the striving, titanic seeker of 
knowledge, too concerned with the pursuit of the intangible 
to care for wife and home. In his most intensified form, 
he becomes Faust or Hyperion, supermen and leaders too 
dedicated to become beweibt. 

At the height of Rationalism, the mood of the time so 
reduced the emotional temperature, or at least the range 
of its expression, that relationships between the sexes be- 
came either a playful dalliance, or a de-emotionalized 
Seelenfreundschaft. Hence the anacreontic toying with love 
in the pastoral, and the intellectual friendships between 
men and women like that of Woldemar and Henriette. 

It has been found that particularly during the Sturm und 
Drang and Early Romanticism, Unbeweibtheit was a 
common characteristic of the villain. Sometimes this “un- 
natural” status was only suggestive of his villainy, but 
often it was a motivating factor of primary importance. 

The first explicit treatment of the Unbeweibte appears 
to coincide with the first appearance of such a figure on 
the stage. It is strange that a human type who is an ex- 
ception in human society should not have become at once 
the object of ridicule, as did his counterpart, the old maid. 
The two most popular forms of the Unbeweibte in the comic 
literature are the pathetic or purely comic old bachelor 
and the mysogynist. It is remarkable that the two most 
important writers of comedy in the first half of the 19th 
century, Nestroy and Raimund, did not feature the Un- 
beweibte in their works. 

Beginning with the modern period, particularly during 
Impressionism, the economic, social and philosophical 
forces affected the kind of Unbeweibte on the literary scene. 
All characters took on new psychological features, of 
course, but this was particularly true of the Unbeweibte. 
At first, the profound changes in the Lebensgefuthl of the 
time showed themselves in a Rococo-like attitude toward 
life. In an atmosphere of decay and disintegration, life 
was a game or a play, to be lived out casually without 
serious purpose or goal. Especially in the writings of 
Schnitzler and Hofmannsthal, the Unbeweibte is shown ina 
melancholy pursuit of transitory pleasure, sadly aware that 
his world is coming to an end and that the future is insecure 
and frightening. 

Social and economic forces also created a type of man 
who either could not afford to marry or felt that the future 
was too insecure to build a permanent relationship with the 
opposite sex. 
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A part of the modern scene, but belonging in many re- 
spects to the old world of the previous century, Thomas 
Mann has presented the figure of the artist, unable to par- 
ticipate in life and therefore often unbeweibt. Becuase 
Mann’s concept of Geist is, like George’s, almost exclu- 
Sively masculine, this gives a certain masculine atmosphere 
to many of his works. 

In the works of Franz Kafka, Unbeweibtsein becomes 
symbolic of the unauthentic existence of modern man. Al- 
though his work belongs to the first quarter of the present 
century, his types are the last great contribution to the 
development of this character in German literature. 

169 pages. $2.11. Mic 55-1133 











LEVELS OF MEANING IN THE POETRY OF 
POPE: A STUDY OF HIS USE OF AMBIGUITY 


(Publication No. 14,986) 


Jack Julian Jernigan, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor John M, Aden 


The satirical and didactic works of Alexander Pope 
abound in devices of rhetorical-subtlety and ambiguity, in 
modes of complication peculiarly intellectual as opposed 
to sensuous. In order to analyze this complexity of signi- 
fication, this study first surveys (1) Pope’s penchant for 
deception, equivocation, irony, and the like; (2) the principal 
systems of rhetoric probably known to Pope; and (3) the 
principles and methods governing the analyses of Pope’s 
expression by modern scholars and critics. Then the re- 
sults of this survey are utilized in an analysis of a repre- 
sentative selection of Pope’s works. 

This study aims, first, to determine the extent to which 
in the poems analyzed, Pope resorts to ambiguous modes 
of expression; second, to define the techniques he employs 
in his ambiguity; third, to interpret the particular ambig- 
uous expressions in terms of their specific intent and mean- 
ing; and, fourth, to evaluate their significance with respect 
to an overall understanding of Pope’s method and meaning. 

In defining the techniques Pope employs, this study 
discriminates nine classes of ambiguity: (1) strategic am- 
biguity, whereby he attempts to mean different things to 
different people; (2) paronomasia, which enables him to 
render two or more aspects of his subject at once; (3) per- 
iphrasis, which in Pope’s use is frequently a method of 
complication; (4) mimicry, whereby he is able to ridicule 
literary excesses; (5) allusion, which introduces an addi- 
tional perspective in the recalled context; (6) juxtaposition, 
which implies a viewpoint from which the items juxtaposed 
are similar; (7) paradox, which serves to define the view- 
point from which the contradiction disappears; (8) irony, 
in a narrow sense of the word, which utilizes the satiric 
effect of a contrast between the literal and the intended 
senses; and (9) dramatic pose, whereby he undermines an 
opponent’s case while ostensibly stating it for him. 

In each of the works analyzed one or more of these 
classes function as a pervasive device: allusion, juxtaposi- 
tion, and paronomasia in The Rape of the Lock; allusion in 
The Dunciad; strategic ambiguity in An Essay on Man; 











juxtaposition in Epistle to a Lady; allusion and irony in 
Epistle to Augustus. These devices frequently appear in 








combinations by which they reinforce each other. Varia- 
tions in kinds of ambiguity and richness of ambiguous ex- 
pressions from one work to another seem rather dependent 
upon differences in genre and the pervasive device used 
than upon chronology. 

While presenting a more systematic and comprehensive 
analysis of Pope’s practice of ambiguity than has previously 
been attempted, this study also presents significant discov- 
eries concerning Pope’s meaning in particular poems and 
passages. The most important of these are that (1) in The 
Rape of the Lock, further than had been indicated in earlier 











analyses, Pope maintains a rich paronomastic ambiguity in 
the word rape and associated terms; (2) the Dunciad, more 
than previous scholarship has indicated, is not only mock- 
heroic, but also mock-religious, very seriously associating 
the literary degeneracy of the dunces with religious degen- 
eracy; (3) in the Essay on Man, Pope’s meaning is equiv- 
ocative but consistent, employing a strategic ambiguity 
aimed at satisfying readers of different beliefs; (4) the 
Epistle to a Lady very ingeniously gains force from a 
series of allusions to The Rape of the Lock; and (5) in 

the Epistle to Augustus, Pope takes advantage of dissimi- 
larities as well as correspondences between his age and 
that of Horace in adapting what Horace said of his emperor 
and Roman literary history. 

This study, then, would indicate that the devices of am- 
biguity discriminated here comprise a very important 
aspect of Pope’s poetical method and a consideration es- 
sential to an adequate understanding of his work. 

230 pages. $2.88. Mic 55-1134 

















L’ART DE LA PHRASE DANS LA NOUVELLE 
HELOISE DE JEAN-JACQUES ROUSSEAU 








(Publication No. 14,122) 


Clelland Evans Jones, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Janis B. Ratermanis 


The purpose of this study has been to determine, if 
possible, by means of an examination of syntactical and 
rhythmic forms, the bases of the rhythmic, harmonious 
prose in Rousseau’s La Nouvelle Héloise. The statements 
of twocritics were particularly interesting. Gustave Lanson 
said: “La puissance principale de Rousseau ... c’est son 
rythme”; and Emile Faguet said: “Rousseau ... apporte 
avec lui, un style nouveau; et comme il est passionne, 
c’est le style oratoire.” 

The study was organized under three principal topics: 

1. The order of words. 

2. The syntactical organization of the sentence. 

3. The rhythmic organization of the sentence. 

There was available the text of Rousseau’s rough 
drafts for three passages showing changes through three 
successive drafts after the first. Chapter Four is a study 
of these drafts in the light of the findings in the first three 
chapters. 

Chapter One — Rousseau seldom uses insertions 
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between the subject and the verb or the verb and the direct 
object. When he does use such disjunctives they seem to 
serve either a rhythmic purpose by creating rhythmic bal- 
ance between the pausal elements of the sentence or they 
serve to give emphatic relief to a particular word or idea. 
They often serve both purposes. Rousseau seems to favor 
the adjective in front of the noun, position which gives to 
the adjective a more affective meaning as well as taking 
from the adjective its rhythmic accent thereby providing a 
means for varying the rhythm of the sentence. Enumera- 
tions are particularly abundant in the narrative and de- 
scriptive passages. They occur most often in groups of 
two, less frequently in groups up to nine—verbs, nouns or 
participals — which form readily into rhythic groups. 

Chapter Two — The simple and the complex sentence 
were studied here. The simple sentence seems to lend it- 
self more to the lyrical and the oratorical expression ap- 
pearing mainly at the beginning of a paragraph where it 
serves as an anacrusis. The complex sentence is by far 
the dominant form in the Héloise. The subordinate elements 
appear mostly at the end of the sentence where they serve 
the rhythm and the tempo, retarding or accelerating it. 
Thus, the flexibility of the complex sentence provides the 
means for forming the harmonious, rhythmic patterns in 
Rousseau’s prose. 

Chapter Three — The sentences studied were classified 
into rhythmic types based upon the pausal segmentation of 
the sentence and the relation of the segmentation to the 
protasis and the apodosis of the sentence. We found that 
the largest single group of sentences have four pausal 
groups, arranged mostly with two groups in the protasis 
and two in the apodosis. A relationship between this rhythm 
and the binary which forms the large part of the lyric and 
oratorical sentences was thus seen. The binary rhythm, 
because of its balance, lends itself to the oratorical style, 
and when we found lyric passages expressed in binary 
rhythm we saw strong support for Faguet’s statement, 
though Faguet does not base his statement upon rhythmic 
analysis. 

A study of the rough drafts in Chapter Four showed that 
Rousseau apparently first expresses his thoughts as long 
compound or complex sentences which are later broken up 
into shorter ones as he revises his ideas and develops the 
rhythmic patterns. He usually begins a paragraph with a 
short sentence and ends it with a long one using the various 
syntactical groups to emphasize the ideas and to provide 
the variety of rhythmic patterns which make for harmoni- 
ous prose. 

On the basis of this study we agree with Lanson that 
rhythm is the main characteristic of Rousseau’s prose. 
We believe that we have gone farther than Lanson in estab- 
lishing the bases for the rhythm. We feel, however, that 
there is a still much to be done if one is to come to a real 
understanding of Rousseau and his style of writing. 

247 pages. $3.09. Mic 55-1135 





“EZRA POUND AND CHINA” 
(Publication No. 14,253) 


Angela Chih-ying Jung, Ph.D. 
University of Washington, 1955 


This study is an attempt to bring to the fore the Chinese 
facets of Ezra Pound’s literary activities. Works of Pound 
which latently or patently reflect China or Chinese ideas 
have been used as ports of call, as I traced his intelectual 
voyage over the “sea of strangeness” in search of a new 
Paideuma in the modern era of literature. 





To encompass the full range of Pound’s literary borrow- 
ings from China, I have examined in this study both his 
prose and poetic works. I have used internal evidence de- 
rived from Pound’s writings, supplemented with some his- 
torical data, in order to establish a frame of reference 
from which to describe his early acquaintance with Chinese 
culture. A brief survey of the general influence of China 
within the Age of Enlightenment seems particularly valu- 
able; so too is the recapitulation of Pound’s early years, 
the Imagist Movement, and the acquisition of Fenollosa’s 
Oriental legacy. 

Cathay, the first fruitful result of Pound’s literary 
graftings, coupled with his Imagist technique, points to the 
direction Pound was taking toward further assimilation of 
Chinese ideas. Though it may be regarded as a translation 
of Chinese poems, this slender volume belongs to the period 
of Imagism and experimentation. 

Next in order of increasing significance is the question 
of Pound’s conversion to Confucianism. I have argued the 
affirmative side of this question on the basis of testimony 
voiced by Pound himself. For despite the gaps of time and 
space and the divergence in tradition, Pound was drawn to 
Confucius by a down-to-earth philosophy of humanism. The 
ethos of Jen or humanitas preached and practiced by Con- 
fucius and all Confucian scholars is also shared by Pound. 

The most important work of Pound under discussion, 
The Cantos, is impregnated with Confucianism. The element 
which serves as the warp in the intricate fabric of this 
long poem is the theory of “Ching Ming” — precision in 
terminology with its various implications. To elucidate 
the basic idea of “Ching Ming,” I have drawn a comparison 
between The Cantos and a famous Chinese classic, Ch’un 
Ch’ iu, of the Confucian tradition. For in spite of the ap- 























arent differences in style, genre, and subject matters, 

both works can be regarded as an exposition of “Ching 
Ming” on the linguistic, social, and moral levels. In those 
cantos dealing specifically with China — Cantos XIII, XLIX, 
LII-L.XI — Confucius again is the dominant figure, and his 
teachings, the central theme. 

The “ideogrammic method” adapted by Pound to his 
poetry and criticism, as well as his Sinologic translations, 
is another element that is of Chinese ancestry, if not 
Chinese birth. Besides tracing its origin and derivation, 

I have attempted to analyze its functions and to point out 
its defects and merits in Pound’s usage. 

Finally I have considered Pound’s role as a translator 
of Chinese works. I have made a critical analysis of his 
translations by contrasting his early and late styles in order 
to show the progress or regression in his changing tech- 
niques. His creative imagination is weighed against faith- 
fulness to the original works. 

While focusing my attention on Pound’s literary product 
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as a synthetic compound resulting from mixing Chinese in- 
gredients with his own through the creative process, I have 
indicated, as a sidelight, Pound’s contribution to compara- 
tive literature by broadening its scope. His literary syn- 
cretism may be interpreted as an attempt to create harmony 
from the cultural pluralism in the world. Despite his lim- 
itations and occasional misrepresentations of Chinese ideas, 
Pound has rendered a great service to the West as well as 
to China. It might not be too optimistic to venture a pre- 
diction that Pound’s effort to bring about a fusion of the 
East and West may have some bearing upon the future of 
world literature. 249 pages. $3.11. Mic 55-1136 


THE EARLY POETIC THEORIES OF JEAN 
MOREAS CONTAINED IN A CRITICAL 
ESSAY OF 1878 


(Publication No. 13,099) 


Christopher Kendris, Ph.D. 
Northwestern University, 1955 


Before leaving Greece, his native land, in 1878 at the 
age of twenty-two, Jean Moréas published two works: (1) 
Trygones kai Ehidnai [Turtledoves and Vipers], his first 
collection of French and Greek poems, composed in 1873; 
and (2) Oligai Selides ep’eykairia tés metaxy tin KK. E. D. 
Rhoidoy kai Angeloy Vlachoy anaphyeisés philologikés 
eridos [A few Pages on the Literary Quarrel between 
Messrs. E. D. Rhoides and Angelos S. Vlachos] , a critical 
essay composed in 1877 during his student years at the 
University of Athens. Both of these works had hitherto 
been unknown to scholars and considered lost. At present, 
both texts may be found at the libraries of The University 
of Chicago and Northwestern University. 

Moréas’ childhood addiction to the works of French 
poets is demonstrated not merely by Turtledoves, but also 
by his first five French poems composed at the age of fif- 
teen, by a poem entitled Apparition, and by a fragment. 
These early poetic compositions show the influence of 
Virgil, Du Bellay, Lamartine, Alfred de Musset, and Bau- 
delaire in diction, theme, isolated ideas, tone and philosoph- 
ical attitudes; a preference for the French language rather 
than modern Greek; an ability to write poems better in 
French than in Greek; a close tie with the French School 
and a knowledge of recent publications from France; and 
the influence of his travel to Italy and France. 

One of the most momentous events in his early years 
was the literary quarrel in Athens between Rhoides, a 
creative writer, and Vlachos, a poet. The quarrel, which 
reached its climax in 1877, had its beginnings in 1863 when 
Moreas was seven years of age. The dispute caused Moréas 
to write A Few Pages, in which some of the ideas of 
Rhoitdes and Vlachos are discussed; but Moréas adds new 
ideas of his own. The importance of this nationalistic 
document is threefold: (1) it serves as an example of 
Moréas’ patriotic feelings and may be regarded as a “dé- 
fense” reminiscent of Book I of Du Bellay’s Defense, inas- 
much as Moréas defends his “patrie” against Rhoides, who 
had asserted that modern Greece had produced no poets; 
(2) it provides us generously with examples of foreign works 
of literature and philosophy in French, Italian, German, 



































English and Latin, which Moréas had read as a boy, and 
attests to the early literary achievements which were to 
make possible his later career as a French poet; and (3) 

it serves to illustrate that by the time Moréas decided to 
leave Athens he had already formed fairly positive opinions 
on the subject of poetry. An analysis of the essay reveals 
Moreas’ general feelings about the nature of poetry, the 
character and qualifications of the poet, the elements which 
a poem should contain, and the ends of poetry: (1) The ends 
of poetry are pedagogical and purgative; (2) The poem 
must contain elegant diction and poetic feeling; it must 

be a mirror reflecting universal feelings, an entity in it- 
self, free of outer influences; and (3) The poet must have 
inspiration, talent, imagination, innate genius, an education, 
and a capacity for elegant diction and poetic feeling. 

The early years of Jean Moréas contributed largely to 
his cultural formation and development. They lead to his 
later career as a literary man in France. The continued 
cultural development which he experienced after settling 
in Paris in 1879 is based upon a dual fundamental: his 
mixture of French and Greek, the former by right of ac- 
quirement, the latter by right of birth. The precocious 
years of Moréas as a budding poet in Athens had several 
roots: (1) the influence of his father, who also wrote poetry 
in French and Greek; (2) his French governess, in whose 
company he remained as a child while in Marseille and 
Athens, and who acquainted the boy with the outstanding 
French poets, particularly those of the Renaissance; (3) 
his early readings of the works of such men as Chénier, 
Corneille, Dante, Ellissen, Fischer, Foucher de Careil, 
Goethe, Gwinner, Hartmann, Hegel, Heine, Kant, Lévéque, 
Lindner, Littré, Locke, Longfellow, Méziéres, Moliére, 
Musset, Petrarch, Pictet, Poe, Racine, Richter, Sainte- 
Beuve, Schopenhauer, Shakespeare, Sophocles, Taine and 
Voltaire. During these early years, in addition to publish- 
ing the two books already mentioned, Moréas formed a 
small literary group in Athens called Le Cénacle, he edited 
some Greek poetic works as well as the French newspaper 
Papillon, and he translated into Greek Le Nid de Corbeaux 
of Arséne Houssaye. 

At an early age, Moréas had decided to become a French 
poet; he had recognized that for him the decadent modern 
Greek language was a barrier to his poetic expression, 
that French was best suited to the art of poetry, and that 
the horizon of Greece was “trop étroit” for his poetic 
language. In spite of the nationalistic tone of the Few 
Pages, therefore, he took up residence in France and 
practiced his art in the French language. His pursuit of a 
literary career in Franch was inevitable and he fulfilled 
his wish, which he was reputed to have expressed at the 
age of ten while in Athens: “chanter sur une lyre francaise.” 

260 pages. $3.25. Mic 55-1137 
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A SYSTEM FOR CLASSIFYING MOTIF ELEMENTS 

IN THE DRAMA OF THE GOLDEN AGE AND ITS 

APPLICATION TO THE COMEDIAS OF JUAN RUIZ 
DE ALARCON Y MENDOZA 


(Publication No. 14,255) 


Karl Irving Kobbervig, Ph.D. 
University of Washington, 1955 


In this study, a system for classifying motif elements in 
the Spanish drama of the Golden Age has been evolved along 
the lines of the Motif-Index of Folk Literature of Stith 
Thompson, but completely independent of that system in its 
arrangement and application. The twenty-six comedias of 
Juan Ruiz de Alarcon y Mendoza contained in volume XX of 
the Biblioteca de autores espanoles have been analyzed 
according to the classification. 

171 pages. $2.14. Mic 55-1138 











THE LITERARY IMAGE OF HOLLYWOOD 
(Publication No. 14,126) 


Virgil L. Lokke, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Alexander C. Kern 


The Literary Image of Hollywood contains a detailed 
critical analysis of the anti-Hollywood criticism in F. Scott 
Fitzgerald’s The Last Tycoon, Budd Schulberg’s What Makes 
Sammy Run?, and Nathanael West’s The Day of the Locust. 
The complete works of these writers are examined to dis- 
cover the meaning they attached to the Hollywood image. 
Key questions directed to their works are the following: 
What kind of image do they wish the reader to accept? 
What problems are projected? Who are the villain and 
hero subjects? What is the ideological content in which the 
image is embedded? How do these writers relate the Hol- 
lywood scene to the larger American scene both in a con- 
temporary and an historical sense? The analytical method 
employed is indebted to Karl Mannheim’s Ideology and 
Utopia, but the ideology selected as a standard for judging 
the positions of the three writers is that found in Walter 
Lippmann’s The Public Philosophy. 

The resulting analysis reveals Fitzgerald’s The Last 
Tycoon as an illustration of the critical strategy of the 
romantic-conservative. The positive values are tradition, 
balance, order, an “exigent idealism,” along with a simul- 
taneous recognition of the eternal presence of limiting con- 
ditions. Fitzgerald is no utopian, but rather a pessimistic 
determinist who looks back to the “frontier heroes” such 
as are embodied in Frederick Jackson Turner’s portrayals 
of Andrew Jackson and Abraham Lincoln. The challenging 
villain figures are a new race of “petty Machiavellians,” 
“greedy commercial barbarians,” who threaten to overrun 
not only Hollywood, but America itself. The tensions of the 
novel are provided by Fitzgerald’s attempt to control a la- 
tent hostility toward the parvenu, especially toward the 
Irish and Jew. His success is only partial. The sharply 
differentiating characteristic of Fitzgerald’s romantic con- 
servative ideology is the relative absence of hostility toward 



































the movie audience, and toward public opinion. 

Schulberg’s What Makes Sammy Run? contains far great- 
er aggression toward Hollywood. But the novel is less con- 
cerned with Hollywood than with the elimination of anti- 
Semitism. It illustrates the critical strategy of the popular 
front liberal, displaying a strong faith in the common man 
and in the utopian possibilities of the welfare state. The 
contradictions of his liberal ideology are revealed in his 
Simultaneous protestations of love for the common man and 
his hostile and contemptuous attitude toward the movie au- 
dience and the movie public. Incipient efforts to elevate 
the writer to a position of power are found in his idealiza- 
tion of the “Creative Hero.” 

Nathanael West’s The Day of the Locust is concerned 
with the relation between the middle-class audience and 
those who make the movies. The focus of attention is ona 
series of fringe characters who display the double aspects 
of dreamers and dream makers. West’s hostility toward 
the audience is strongest of all. His surrealist-Marxist 
orientation contains no positive values, but is simply an 
instrument of analysis and criticism. Positive values are 
entertained only long enough to destroy a previously sug- 
gested value. The audience is a great oaf, pathetically 
stupid, irrational, and potentially destructive. But the 
writer, the intellectual, and the movie makers are, one 
and all, corrupt opportunists. 

As a background for the study of these major Hollywood 
novels, a number of lesser novels are analyzed. The con- 
clusion is that Hollywood has been the subject of an attack 
which has been increasing in intensity for the past twenty- 
five years. The Hollywood image has been the focus of all 
the sources of anger and frustration which these writers 
have found in themselves and in the total American scene. 

249 pages. $3.11. Mic 55-1139 








A CHRONICLE OF THE THEATER IN 
NASHVILLE, TENNESSEE, 1876-1900 


(Publication No. 13,755) 


Lewis Smith Maiden, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Richmond C, Beatty 

The purpose of this dissertation is to trade the devel- 
opment of the theater in Nashville, Tennessee, from 1876 
to 1900. To some extent, the cultural and intellectual de- 
velopment of the city is suggested. Emphasis is placed 
upon information found in the daily newspapers of the period. 

The development of the theater between 1876 and 1900 
was extraordinary. The building of railroads, the unusual 
growth in population, and the application of American big- 
business methods aided public entertainment. 

Among the outstanding theatrical personalities who in- 
cluded Nashville on their schedules were Lawrence Barrett, 
Edwin Booth, E. L. Davenport, Mrs. John Drew, W. J. 
Florence, Fanny Januaschek, Joseph Jefferson, John Mc- 
Cullough, Thomas Keene, E. A. Sothern, Clara Morris, 
Otis Skinner, Richard Mansfield, and Nat Goodwin. These 
were players with national prestige. 

Plays with American themes laid the foundation for the 
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later work of 20th century playwrights. Several built on 
distinctively American themes were The Burglar, Alabama, 
and In Mizzoura. These show a slow awakening of the 
American spirit manifesting itself in the dramatic form. 

Theater-goers enjoyed varied types of entertainment, 
including minstrels, concerts, opera, tragedy, comedy, opera 
bouffe, comic opera, burlesque, military drama, romantic 
drama, readings, magicians, pantomimes, and lectures. 

Road shows visited Nashville before 1876, but by 1880 
even smaller cities were included in the bookings. By 1900 
there were more than 500 touring attractions. 

A slight rise in the quality of productions occurred in 
1879. In 1881 there was another general improvement. 
1883, perhaps, was the greatest year in the history of the 
local theater. 1887 was called brilliant. Another theater, 
the Vendome, opened, giving Nashville three playhouses. 
During that year seventeen Shakesperian plays and twenty- 
nine operas were presented. 

By 1889 plays were becoming inferior to those of the 
earlier years. Mechanical effects were substituted for 
acting and drama. In 1891 a stock company proved a pros- 
perous venture, charging fifteen and twenty-five cents ad- 
mission. Such enterprises continued into the 20th century. 

Critics pointed to 1894 as one of the most disastrous 
years in theatrical history. The fight began between Klaw 
and Erlanger and the American Theatrical Exchange, two 
rival syndicates. Although the plays presented in 1895 
were inferior in quality, they were more numerous than in 
earlier years. By 1897 the theatrical syndicates controlled 
ninety per cent of Nashville’s bookings. Two stock com- 
panies operated successfully in 1899, but the season was 
inferior to 1898. Even Negro minstrelsy was degenerating. 

Legitimate drama showed a decline between 1890 and 
1900. Shakesperian tragedies, for instance, were not per- 
formed so frequently. Whether great tragedy or farce com- 
edy were the bill, however, Nashvillians flocked to their 
theaters. 

The words of a critic in 1897, appearing in a local news- 
paper (Nashville Banner, August 22, 1897) summarized the 
grip of the histrionic art: 











There is something irresistible in the ringing 
up of the curtain, the lines of the players, the 
tragedies and comedies, the farce and the pathos. 


It was all the mirror of life. 
818 pages. $10.23. Mic 55-1140 


PROUST’S IRONY 
(Publication No. 13,984) 


William Henry Miller, Jr., Ph.D. 
Columbia University, 1955 


The purpose of this study is to examine in detail the role 
of irony in A la Recherche du temps perdu. Les Plaisirs 
et les Jours and Jean Santeuil are considered only in so 
far as they throw light on the main work. 

To discover the source of Proust’s ironic point of view, 
it is necessary to turn to his life. Presented for a long 
time as a good, kind, considerate man, Proust also pos- 
sessed another, vastly different side of his nature. The 

















discord between the public and the private man is so great 


that at times it might seem that we are dealing with a 
Jekyll-Hyde personality. Proust assumed all his conflicts 
and eccentricities not only as illness but also as the irony 
of fate. 

Irony, most of it autobiographical, is perceptible in the 
esthetics of Le Temps perdu. Proust uses the illusions of 
the young Marcel to highlight the disabused comments of the 
Narrator. However sacred it may be, the “privileged mo- 
ment” is not without ironical ingredients, borrowed from 
Proust’s own life and enhanced by his peculiar arrangement 
of his material. 

Proust’s conception of character also suggests irony, 
with biographical connotations. He first presents Elstir, 
Bergotte, and Vinteuil — to mention only three instances — 
as nonentities, then as artists of genius. In portraying 
most of his major characters Proust employs the irony of 
appearance versus reality. For Charlus, however, he 
adopts the irony of manner. 

Even better than a single character, two people in love 
give evidence of Proust’s ironic intention. Assuming that 
a malignant fate has rendered love impossible, Proust 
seems to have derived a morbid pleasure from contriving 
Situations containing the cruellest irony. 

Society in turn provides material for Proust’s irony. 
The reader first sees the Guermantes family through 
Marcel’s illusions. Only gradually does it become clear 
that Proust considers them idiots. Also behind the facade 
of society’s politeness, Proust points out the stupidity, the 
ignorance, the selfishness and heartlessness of the people 
he is describing. 

Style, finally, offers Proust the opportunity to reinforce 
his point of view. He makes use of such devices as syl- 
lepsis, paronomasia, litotes, hyperbole and what I have 
called the comparison of possibility. A typical sentence 
contains a series of which one of the elements is absurd. 
This surprise element might be called a miniature model 
of the whole novel. 

In one of his letters Proust said that his was a novel in 
which nothing turned out as the reader expected. The char- 
acters who had at last “arrived” had also completely 
changed, e. g., Mme Verdurin who became the Princesse 
de Guermantes. Life, for Proust, is but progressive death. 
This belief, which is part and parcel of Proust’s esthetics 
is fully revealed in the last volume. 

269 pages. $3.36. Mic 55-1141 





HOFMANNSTHAL AND ROMANTICISM 
(Publication No. 13,714) 


Jack Raymond Moeller, Ph.D. 
Princeton University, 1955 


Two general views concerning Romantic elements in 
Hofmannsthal’s works have prevailed in the past. One can 
find no Romantic characteristics in him at all; the other 
holds that they are dominant in his early works but are 
entirely lacking in his later ones. This study aims to 
clarify such divergent thinking. 

The investigations recorded here indicate that strong 
Romantic tendencies do indeed exist in Hofmannsthal. Not 
only do they appear in his early writings, they even increase 
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in significance in his later dramas and prose works. 

Evidence for these conclusions falls into three general 
categories: Hofmannsthal’s acknowledged interest expressed 
in his letters, diaries, and essays, similarities and paral- 
lels in personality and thought as revealed in autobiograph- 
ical documents and literary production, and direct influences 
on Hofmannsthal by certain specific Romantic works. 

Hofmannsthal developed an interest in the German 
Romanticists only after he had discovered a kinship between 
their intellectual, psychological, and spiritual nature and 
his own. Yet he did not approve of what he considered their 
distorted view of the world. He was critical of their escape 
into dreams and the past, of their overemphasis on the ego, 
and their tendency toward unscientific and blurry thought 
processes. He even directed comparable criticism at neo- 
romanticism, this in spite of his passing affiliation with 
this movement. 

Hofmannsthal’s affinity with Romantic thought may be 
seen: (1) in his longing for a resynthesizing of the split 
personality; (2) in his inconsistent desire to preserve the 
absolute integrity of man’s individuality and still escape 
its confines by reabsorption into the universal All through 
the media of friendship, love, the community, and the 
state; (3) in his wavering between despair and surrender 
in the face of general inadequacy in the universe; (4) in 
his paradoxical love of life and his view of it as illusion 
and dream, which brings about his wish to leave it for a 
higher reality; (5) in his penchant for the “Nachtseite der 
Natur”; (6) in the general feeling of “Sehnsucht” which 
pervades his works. 

Direct influences of certain Romanticists, chief of which 
is Novalis, are revealed in his idea of history as flux and 
change; in his conscious attempt to establish contact with 
the “Volk” through essayistic activity; in his view of the 
state as a family; and in his conception of a “conservative 
revolution” with its restorative, spiritual quality. The 
immediate presence of Romantic ideas is evident in his 
feeling for the inadequacy of language to convey inner 
feelings; in his emphasis on the magical and religious 
quality of literature; in his preference for symbolic art 
and his fondness for “Marchen”; and in his conception of 
the poet as martyr and priest. Holderlin’s “Hyperion” had 
a direct impact on Hofmannsthal’s “Briefe des “ Zuruckge- 
kehrten”; Novalis’ “Heinrich von Ofterdingen”, on his use 
of color in “Die Frau ohne Schatten” and on the relation- 
ships between the characters in “Andreas”; and Novalis’ 
“Glauben und Liebe” and “ Die Christenheit oder Europa”, 
on the thoughts, construction, and phraseology of Hofmanns- 
thal’s “Maria Theresia” and “Die Idee Europa” respectively. 

The approach to Hofmannsthal through Romanticism 
does highlight and clarify certain features, but in no wise 
does it furnish a finai key to an ultimate understanding 
and appreciation of the man and his work. Some have re- 
garded him as baroque, others as impressionistic. Even 
to designate him as a Romanticist would not only fail to 
describe the whole Hofmannsthal, it would also present a 
distorted portrait. In the final analysis the greatness of 
Hofmannsthal is uniquely his own. 

234 pages. $2.93. Mic 55-1142 





SPENSER’S BOOK OF FRIENDSHIP: 
AN ASPECT OF CHARITY 


(Publication No. 13,715) 


John Morrison Nesselhof, Ph.D. 
Princeton University, 1955 


Since previous scholars, depending on Aristotelian, Pla- 
tonic, or Epicurean sources, have failed to find thematic 
unity in Book Four of the Faerie Queene, the present study 
suggests that this book be related to an established Chris- 
tian humanist tradition of friendship and mode of Christian 
allegory which permitted an anagogical or theological in- 
terpretation. 

An investigation of the Christian humanist ideal of 
friendship, drawn from the writings of such men as Aelred, 
Petrus Blessensis, Alanus, Boethius, Rolle, Ficino, and 
certain Elizabethans, reveals that this tradition: 1) equated 
friendship, as an aspect of Divine Love, with the cosmic 
love which unites all creation; 2) equated friendship, as 
an aspect of Divine Love operative in the human sphere, 
with charity or Christian love which all human beings were 
to practice regardless of sex; 3) held that Christian love 
or friendship was governed by reason; 4) and made the 
Christian God a necessary element in true love or friend- 
ship. 

As an argument that Spenser used this tradition in Book 
Four, the present study points out certain parallels be- 
tween his poetry and Christian writers on friendship. 1) 
Spenser’s use of a cosmic unifying force, specifically sym- 
bolized by Concord in IV, x, and his description of her 
function are strikingly similar to the Christian common- 
places of Boethius, Alanus, Hooker, et al., regarding the 
role of Divine Love in sustaining creation. 2) Spenser 
uses “true love” — whose reward he declares to be “im- 
mortal bliss” for those who “love and live not amiss,” 
and which includes not only lovers, but friends and married 
folk as well — as a synonym for “true friendship.” 3) Spen- 
ser depicts his true lovers as being guided by reason, and 
stresses their rationality; conversely, he describes lustful 
characters as having their reason blinded. 4) Spenser’s 
use of the Christian God is suggested in the principal loves 
and friendships of Book Four: Artegal perceives the imago 
dei in Britomart, and Scudamour wins Amoret with the 
blessing of the Son allegorized as Venus. 

Building upon these suggestions and the fact that the- 
ological allegory was not unusual in the Renaissance, this 
study then proceeds to an analysis of the legend of Cambell 
and Triamond, and offers an explanation of the three sons 
of Agape in terms of Pico’s theory of three worlds. In 
the light of this theory, the mediation of Cambina between 
Cambell and Triamond is symbolic of the mediation of 
Christ between God and man, which would further illustrate 
the use of the Christian God in Spenserian friendship. 

In view of these and other parallels, friendship, as 
Spenser uses it, may be equated with Christian love or 
charity in all its many forms. Using this premise, the 
study concludes with an over-all discussion of the thematic 
unity of the entire book. 152 pages. $1.90. Mic 55-1143 
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IMAGERY IN THE POETRY OF LONGFELLOW 
(Publication No. 12,460) 


Joseph Eugene O’Neill, Ph.D. 
Columbia University, 1955 


Imagery, the product of the metaphorical mode of in- 
tellection, contains sensuous, emotional, and intellective 
elements which, as a unit, are the work of the whole man. 
A study of every instance of metaphor, simile, and person- 
ification in the poetry of Longfellow reveals that while his 
imagery is typical of nineteenth-century romanticism it 
has certain special artistic values of its own. 

Lacking sharpness and precision, his visual imagery 
succeeds in panoramic effects, clear and vivid use of color, 
and effective contrasts of light and dark. Sound interests 
him more than sight and is used in surprising variety. 
Painful aspects of touch predominate, bitterness of taste 
is stressed, but pleasant odors outnumber unpleasant ones. 
Synesthesia appears, generally with little imaginative effect. 

Fully subscribing to the romantic doctrine of the im- 
portance of the emotions, Longfellow constantly visualizes 
them as water, flowing or still. The relation between 
thought, feeling, and poetic inspiration is seen under the 
same image. The heart is the symbol of the whole man, 
body and soul. The transference of virtue from the will to 
the emotion: results in the idea of poetry as a form of 
- moral therapy. Intending to arouse the emotions in the 
name of virtue, imagery drawn from religion debases re- 
ligion debases religion and sentimentalizes his poetry but 
at times is effective in a functional way. Occasionally re- 
ligion and religious imagery are used to produce a Gothic 
thrill and for this he drew heavily upon Catholicism, which 
simultaneously attracted and repelled him. The heart rather 
than the head rules his life and this is seen in his imagery 
which is without passion or intensity but is frequently sen- 
timental, uniformly serene, and almost always sincere. 

Regarding literature as a record of the noblest thoughts 
of man which could and should be transmitted through po- 
etry to as wide an audience as possible, Longfellow aimed 
above all at clarity and simplicity of idea and image. An 
excellent linguist, he preferred books to experience turning 
for his ideas to the literature of France, Spain, Italy, Ger- 
many, Scandinavia, England, and the Orient. Imagery drawn 
from the Greek and Latin classics reinforces his moral 
values and artistic inspirations. Goethe, Dante, and Horace 
seem to have been his favorites and the Horatian quality of 
his mind appears most convincingly in the mild melancholy 
that runs through the whole of his creative life, 1840-1880. 
The idea of time is seen principally through motor imagery, 
that of death principally through organic imagery, and that 
of aspiration, both moral and artistic, principally through 
imagery of a kinesthetic nature. In general, these images 
are handled in a traditional way, without originality of 
approach or depth of thought. 

Longfellow failed as a religious poet because his bent 
was toward the moral and the didactic. Looking upon him- 
self as teacher and preacher, he confused the aims and 
techniques of rhetoric with those of poetry. Yet there is 
evident progress from the oratorical to the poetic. Much 
of his imagery, though literary, imitative, and susceptible 
of only one interpretation, is extremely successful in 
Suggesting the exact tone for his theme and subject. Ex- 
celling in narrative and lyric poetry, especially the sonnet, 
he drew his most effective imagery from the sea and the 





fireside. In spite of certain errors as to the nature and 
purpose of poetry, his best poems manifest an admirable 
fusion of idea and image, convey a unified and total effect 
of atmosphere, mood, and tone, and justify the judgment 
that his successes outweigh his failures. Although indu- 
bitably a poet of minor rank, he was also a highly talented 
and finished artist. 204 pages. $2.55. Mic 55-1144 


THE PORT FOLIO: A STUDY OF THE 
HISTORY AND SIGNIFICANCE OF AN 
EARLY AMERICAN MAGAZINE 


(Publication No. 13,423) 


John T. Queenan, Ph.D. — 
University of Pennsylvania, 1955 





Supervisor: Robert E, Spiller 

The Port Folio was an American magazine that ran from 
1801 to 1827, more than three times as long as any other 
American magazine begun before the War of 1812. This 
dissertation was undertaken in an attempt to discover the 
reason for its longevity. Was it the intrinsic value of its 
contents or other reasons that brought about its long life? 
If the value of its contents was high, who were responsible, 
are those responsible widely known, and, if not, should an 
effort be made to gain recognition for them and their works? 

The files of the magazine provided the basic source for 
this study. Marginalia in these files and the voluminous 
correspondence of several people connected with the Port 
Folio were of help. The results have been classified under 
four chapters: Editors and Editorial Policies; Politics; 
Nationalism; and Literature and Literary Criticism. Of 
the editors, Joseph Dennie, the first, was by far the most 
interesting and significant. Nicholas Biddle, Charles Cald- 
well, and John Hall followed in that order as editors, with 
Biddle assuming some importance as perhaps the first 
American editor to pay for contributions. 

Politics were important only under Dennie and had lit- 
tle effect on the longevity of the magazine. The Port Folio 
under Biddle, Caldwell, and Hall was of much more signif- 
icance as a proponent of literary and cultural nationalism 
than has previously been supposed. Most of the literature 
in its pages is disappointing, and the literary criticism is 
largely abstract, but writers like James Hall, brother of 
John, and John Quincy Adams and critics like Dennie and 
Nathaniel Chapman are worthy of remembrance. 

In conclusion, after a study of the magazine, it appears 
that the reasons for its long life were complex and not en- 
tirely concerned with the value of its contents. At the time 
Dennie established the Port Folio, he was the best known 
and most respected literary man in America. His reputa- 
tion and his ability to make friends and have them work for 
his interests got the magazine started on a solid footing. 

His severe Federalism and his expression of it in his 
magazine appealed to many who shared his views in a period 
of extreme political feelings. When the strength of the Fed- 
eralists diminished and political interest waned, politics 
were excluded from the magazine at the insistence of cooler 
heads in Dennie’s circle of friends, who felt the vituperative 
namecalling that comprised most of the “politics” in the 
Port Folio was-in bad taste and also bad business. When 
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Dennie lost control of the Port Folio as a result of misman- 
agement and difficulty in collecting subscription payments, 
the magazine’s name was widely known, enough so to com- 
mand a good price from its new owner, Samuel Bradford. 
Bradford employed Dennie, Biddle, and Caldwell respective- 
ly as editors, establishing the practice of paying contribu- 
tors for their work while Biddle was editor. The difficulties 
concerned with importing foreign books and magazines a- 
rising out of the Embargo and the War of 1812 were to the 
advantage of the Port Folio, as was the burgeoning feeling 
of nationalism among the American people at the time of the 
War. They had begun to realize they were Americans, not 
American Englishmen, and they had begun to feel a pride 
in American works of all kinds. After the War, Harrison 
Hall, publisher, bought the magazine and established his 
brother, John, as editor. Under Hall the Port Folio went 
into a steady decline, becoming almost entirely eclectic, 
except for the works of members of the Hall family, who, 
in effect, subsidized it for the last decade of its existence. 
368 pages. $4.60. Mic 55-1145 











NATURE IN HAWTHORNE’S AMERICAN NOVELS 
(Publication No. 14,165) 


James Francis Ragan, Ph.D. 
University of Notre Dame, 1955 


This study deals with one aspect of Nathaniel Hawthorne’s 
symbolism — nature. As such, the dissertation explores 
Hawthorne’s use of nature imagery and shows that it is an 
integral part of the artist’s romances. For within the 
stories, natural objects (forest, flower, weed, the human 
body itself, etc.) have meaning within the allegory in which 
they appear. Indeed, so integral are these images that it 
seems hardly possible for a reader to interpret fully Haw- 
thorne’s symbolistic art unless his imagination sees in 
these objects the same precise and consistent moral values 
that Hawthorne himself imaginatively saw in them. In short, 
since Hawthorne uses nature images predominantly as rev- 
elations of allegorical meaning, the images need be seen as 
organically functioning symbols which contribute important 
significances to their respective allegories. 

Although the nature images are, as the reader might 
expect, quite varied, at the same time they are quite con- 
sistent. This consistency arises for Hawthorne from the 
dualism in existence — Nature and Spirit. For example, all 
characters whom the imagery reveals have a close connec- 
tion with the lower, material world are, in one way or an- 
other, at odds with the spiritual realm. They either rebel 
against the moral world, they are oblivious to the sphere 
of Ideality, or they are antagonistic to spiritual orthodoxy. 
Similarly, the characters that Hawthorne portrays as de- 
ficient in nature are uniformly those who are marked by 
extremely close relationships with the Ideal, Beauty, In- 
tellection, or other immaterialities. 

From this dualism of Nature and Spirit are consequently 
derived such symbolic backgrounds as forest (representing 
social and moral unorthodoxies), and town (connoting re- 
straint, conformity, and repression of the natural in man). 
In this manner Hawthorne allegorizes the natural world. 

The three American novels — The Scarlet Letter, The 








House of the Seven Gables, and The Blithedale Romance — 
were chosen because of the unifying strain of socio-political 
criticism which is developed within them. It is chiefly 
through the nature symbolism that Hawthorne makes this 


criticism artistically precise. 
246 pages. $3.08. Mic 55-1146 








DAVID GRAHAM PHILLIPS: A CRITICAL STUDY 
(Publication No. 13,987) 


Paul Cochrane Rodgers, Jr., Ph.D. 
Columbia University, 1955 


In 1910 David Graham Phillips was widely regarded as 
one of America’s most promising novelists; yet by 1925 his 
reputation had declined to the vanishing point, and by 1934 
the phenomenon of his former popularity had become a 
literary curiosity. This study endeavors to account for the 
vagaries of this reputation by observing the concurrence, 
during a limited period of time, of a particular man and a 
particular audience. 

Chapter I offers the first extensive analysis of Phillips’ 
personality, a complex of obscure, conflicting impulses 
which account for the inconsistent and peculiarly indecisive 
nature of his life and work. Chapter II summarizes his 
leading “ideas” as they appear in his non-fiction from 1902 
to 1905, taking cognizance of the historical situation and 
noting the idiosyncratic quality of his responses to specific 
situations and events. Chapters III and IV trace the devel- 
opment of these ideas in his novels (1901-1911), at the same 
time indicating the qualities of individual works which grad- 
ually won him his audience. Chapter V places Phillips in 
the intellectual and literary milieu of his day and defines 
the special blend of didacticism and anti-intellectualism 
which in large part determined (and delimited) his popular 
appeal. 

In the course of the discussion, certain aspects of 
Phillips’ work appear which have not been noted heretofore: 
his preoccupation with four, associated ideas — “inertia, ” 
“work,” “self-respect,” and “freedom” — and with the theory 
of environmental determinism which flowed from them; his 
self-portraiture in his first novel, The Great God Success 
(1901); his withdrawal from serious muckraking in his non- 
fiction (after 1904) and earnest attempt at constructive 
criticism in The Reign of Gilt (1905) and in the “ muckraking” 
novels of 1904-1906; and his gradual elaboration (after 1907) 
of a series of ideas regarding the “woman question.” 

Although the intent of the study is chiefly critical, sev- 
eral major biographical hiatuses are filled in, such as the 
details of Phillips’ academic career; the nature of his 
relationship with his sister Carolyn, with whom he lived 
after 1894; the circumstances surrounding his departure 
from the editorial staff of the World in 1901; and his re- 
luctance in 1906 to undertake “The Treason of the Senate, ” 
the harsh reception of which apparently occasioned his 
abrupt shift to feministic themes in the novels of 1908- 
1911. 

The bibliography includes the first complete listing 
of Phillips’ periodical work. 

342 pages. $4.28. Mic 55-1147 
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DIE BILD- UND SYMBOLGESTALTUNG 
IN DEN DRAMEN FRANZ GRILLPARZERS 


(Publication No. 13,726) 


Konrad Johannes Schaum, Ph.D. 
Princeton University, 1955 


This study aims to contribute to the understanding of the 
character of Grillparzer’s work and to determine its im- 
portance for modern poetic and spiritual development. Nu- 
merous works of criticism have tried to put Grillparzer in- 
to the framework of the Baroque, Classicisin, the Bieder- 
meier or Poetic Realism. The important effect which his 
works still exercise goes beyond such categories. His works 
have a special unity of poetic representation which is found 
in the spiritual and sensuous organism of his dramas, the 
parabolic force and revealing structure of his forms which 
gain, in spite of their peculiarity, timeless importance 
through the manifestation of a moving conception of a given 
totality of life. The poet, however, does not present the 
truth of life in ideas or in terms of pure reason: that truth 
is rather, as Goethe says, only to be visualised in reflec- 
tion, example, symbol and in singular and related phenom- 
ena. The special contents of Grillparzer’s imagery and the 
unity of symbolic structure is therefore put into the center 
of this study. 

The introduction contains a discussion of different as- 
pects of symbol interpretation. With reference to principle 
thoughts of several poets, philosophers and critics since 
the “Goethezeit” we attempt to reach a methodological 
basis in order to emphasise characteristic traits of Grill- 
parzer’s symbolism without dissolving the individual forms 
of his dramatic language. 

This point of view is essentially supplemented by Grill- 
parzer’s own aesthetic thoughts. His position in problems 
of form, “Anschauung”, truth, contemplation, poetic ob- 
jectivation, as well as his constant stress of the figurative, 
plastic and objective quality of poetry show his great inter- 
est in a dramatic language which binds in his work an ob- 
jective truth of human life. The lively fullness of Shake- 
speare’s figures, the ever-lasting shapes of human and 
natural life in Goethe’s works and the “naive symbolism” 
of Lope de Vega which offers humanity and naturalness even 
in miraculous and unique things are guiding patterns for 
his own writings. 

The dramas of Grillparzer’s youth contrast in an irrec- 
oncilable way a world of rational and ethical decisions with 
an impenetrable fatality by using many traditional metaphors 
and decorative figures of speech. In “Die Ahnfrau” we 
notice a deeper sense for objective powers of fate as signs 
of a greater totality of being. 

In “Sappho” symbolic forms of representation develop 
around the fatal way of life from the summit of pure spirit 
to the connection with the sensual, obscure and chaotic side 
of life unto a reunion with the divine in the universe, open- 
ing in all its phases a view to real necessities of all human 
being. General but characteristic possibilities of existence 
appear also in “Das Goldene Vliess”, where the action 
connected with the fleece is closely combined with the nat- 
ural development of Medea from virgin to lover, spouse 
and mother. 

Especiaily in history an always recurring core of natural 
and human life is symbolically visible. Typical forms of 
justice, rulership, faithfulness and a striving for power 





contain “Ewig Altes” of mankind. In Ottokar’s soul and 
in his relationship to his surroundings a truth breaks 
through which can be understood only from the conditions 
of human society as a whole. In “Ein treuer Diener” we 
learn that faithfulness and absolute justice but also blind 
destruction of dynamic and chaotic forces belong to the 
world of human action. 

In the domains of dream and love Grillparzer pictures 
different human fates in which the individual starts with a 
principle unity of soul, passes through a decay in diversity 
and antithesis in mundame relationships, and reaches a 
new harmony in higher forms of mankind. Especially in 
“Des Meeres und der Liebe Wellen” Hero’s development 
is significant. It leads her by an inner law from virginity 
to a fatal love, further to a mature, surrendering woman- 
hood, and finally to selfsacrificing fidelity. 

In the posthumous dramas human individuality becomes 
to a greater extent the symbol of an ideal society and 
essential forms of humanity as Grillparzer sees them. 
Alfonso’s experience of death in sensuality, Rudolf’s real- 
ization that fraternal strife and chaotic disorder can erupt 
in his own soul, and likewise Libussa’s course of life as 
priestess, princess and woman becomes vital through sym- 
bolic forces of revealing energy which make us feel what 
the essence of human existence can be. 
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Translating Rilke’s prose lyric Die Aufzeichnungen des 





Malte Laurids Brigge was for Gide a particularly conscious 
artistic effort. It was done during Gide’s second creative 
period, after he had absorbed the literary styles which in- 
fluenced him and his personal style had begun to crystallize. 
Critics agree that Gide achieved his most representative 
artistic expression during this creative period. Gide trans- 
lated and published two fragments of Malte in La Nouvelle 
Revue Francaise. This translation introduced Rilke to the 
literary circles of France. Gide confirmed in his corre- 
spondence and Journal that translating was for him a matter 
of conscience to which he devoted perhaps more time and 
care than to his own writings. The friendship and artistic 
affinities between Gide and Rilke are well known. We be- 
lieve therefore that this translation contains a choice ex- 
ample of Gide’s style displaying both profound empathy 

and the discipline of critical artistic craftsmanship. 

Our objective is an attempt to discover stylistic means 
by which Gide created an impression similar or identical to 
that of Rilke’s Malte. We are concerned with Gide’s ar- 
tistic choice of syntax, tenses, word order, rhythm, and 
semantic word content. In order to reach a conclusion on 
Gide’s style we also considered the later translation by 
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Maurice Betz whenever it differed from Gide’s. 

Our method combines both an intuitive and analytical 
approach, so that we may check by facts what is intuitively 
felt. Our study is divided into the five major episodes from 
the Malie translation. They were determined by the dom- 
inant affect of theme and form. Proceeding from the sen- 
tence as a basic unit within each episode, we have first de- 
termined the theme and tone of the original and then ana- 
lyzed and compared the French versions. 

The graphic transcription according to the main prin- 
ciples of Krafft’s aesthetic criticism showed the constant 
transmutations from factual-logical to subjective-poetic 
elements. It demonstrated the order and amount of modified 
words, the compromise of hypotaxis and parataxis, and 
Gide’s trend toward poetization. 

Our study has shown that Gide utilized the resources 
of his language to re-create a French Malte’s Journal which 
comes astoundingly close to the original in theme and tone. 
Gide gives Malte’s quest for essential reality a living, con- 
crete form. Decadence and transience are mediated by 
concrete existence. Gide lends fear and horror to the face 
of the servant. Death becomes distance in the autonomy of 
Malte’s hand. Repulsion and dread find their object in the 
idling carnival crowd. Gide achieves these and other themes 
and affects by orchestrating the means of syntax, word 
order, tense and word choice and, finally, the significant 
correspondence of melodic movement and meaning. 

Gide daringly followed the German syntax whenever it 
was affective in French in expressing a particular Rilkean 
theme and tone. Dislocations, interjections, and inversions 
are coupled with unusual word order, polysyllabic preposed 
adjectives and adverbs. These determine the melodic move- 
ment as the main transmitter of affect. Antitheses may be 
stressed, thematic terms are placed in a relief position, or 
a floating, undecided tonic rhythm may result. A rhythm 
which tends to dissolve normal word relationships lends 
to Gide’s text sensitive vagueness, rich in suggestions. 

Gide creates deeper temporal and psychological per- 
spectives by his interplay of tenses. His most outstanding 
trait is his compensatory choice from among the various 
procedures. 

Precision, purity, and restraint all are intellectual 
traits of Gide’s aesthetics and necessities of his tempera- 
ment. His Malte translation is a sample of his little-em- 
phasized creative sensitivity. 

299 pages. $3.74. Mic 55-1149 
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University of Washington, 1955 


Chou Shu-jen (1881-1936), more widely known as Lu 
Hsun was a leading actor on the stage of Chinese letters 
during the 1920’s and early 1930’s. He was also a central 
figure in social and cultural movements of the time. In 
order to contribute to a fuller understanding of the man 
and his works, this study concerns itself with his major 
contributions to the development of a modern literary spir- 
it and method, with his imaginative and non-imaginative 
writings alike, and with his scholarly and social activities. 





In this latter regard, the development of his thought be- 
comes a subject for special emphasis. 

The outline of this study is biographical, the methods 
historical. After 1926, Lu Hstin consciously bent his efforts 
toward a more purposive, direct kind of expression. This 
fact, which is most clearly evidenced by the small interest 
he took in fictional forms and methods thereafter, marks 
an underlying shift in attitude. For this reason, this par- 
ticular study terminates with that year. 

Lu Hstin was born and reared in provincial gentry sur- 
roundings. Gentry traditions, infused with Confucian social 
and moral values early lent form and substance to his de- 
veloping attitudes. Circumstances which altered the fam- 
ily’s economic position during his early adolescence also 
planted the seeds of distrust and skepticism of traditional 
values in his sensitive nature. A more positive factor in 
the early growth of his thought was western learning, which 
he first encountered while a cadet in a modern technical 
school and imbibed more deeply while a student in Japan. 
Seven years of advanced study in Japan broadened his un- 
derstanding of western philosophical systems and institu- 
tions. The political propaganda given wide currency by 
expatriate political leaders was another transforming ele- 
ment. These very different elements combined to produce 
a person who was politically a liberal revolutionary; phil- 
osophically, a kind of late nineteenth century European 
idealist; and culturally, one committed to the preservation 
of traditional native institutions. It was then that he took 
national spiritual and moral awakening and social progress 
as his avowed objectives and made them the instruments 
of a purposive literature. 

Subsequent developments, both social and personal, 
turned his thoughts inward, and, after returning to China, 
he began to study seriously ancient cultural history. For 
a decade he held himself aloof from social and moral move- 
ments. New events on the cultural scene, however, induced 
him to abandon his antiquarian pursuits in favor of an active 
role in contemporary life. The immediate result was a 
series of socially conscious works of fiction, autobiography, 
and prose poetry on the one hand, and the beginning of a 
long and remarkable collection of critical essays on the 
other. Gentry traditions were then under heavy siege, and 
Lu Hstin’s essays and stories, both unfailingly satirical in 
spirit, soon pointed the attack. The transformation in 
thinking implicit in this action represented a marked de- 
parture from his earlier moderate approach to cultural 
problems. He condemned almost everything in the old 
society out of hand and made it his purpose to effect a 
thorough-going social and moral revolution. Not an original 
thinker, he instead borrowed the ideas of others and lent 
them powerful and convincing voice. 

Aside from their social meaning, the stories were in- 
strumental in laying the groundwork for a new national 
literature. These stories were the earliest to make an 
effective and artistic use of the vulgate. They were the 
frist to employ lower-class provincial themes and charac- 
ters, and the first to borrow freely from western fictional 
forms, methods, and techniques. Although invested with a 
new tone, style, and manner, these stories, and the prose 
poetry as well, represented a transitional phase between 
the old and the new. Lu Hsiin was keenly aware of aesthetic 
values, yet his creative urge stemmed primarily fron non- 
artistic impulses. He seems to have been less important 
as a literary artist than as an innovator and profound in- 
fluence on other writers. Few of his short stories are of 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 


2217 





lasting interest, whereas his impact on.contemporary and 
more recent literature is of great and continuing importance. 
431 pages. $5.39. Mic 55-1150 
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AND DADAISTIC PHASES IN THE LIFE 
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Gerhardt Edward Steinke, Ph. D. 
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The contemporary age has produced a certain type of 
intellectual whose reactions to the ferment and tensions of 
the times is to flee into an artificial world of aesthetic ex- 
perience. Hugo Ball seemed to illustrate such an attitude. 
His life and writings afford a particularly revealing and 
interesting subject of study because of the absolute sincer- 
ity of conviction with which he put his aestheticism into 
practice. Radicalism and extremism seemed to character- 
ize his life. Previous biographies have tended to make of 
Ball a sort of saint. The purpose of this dissertation is to 
straighten out the record of his life and re-interpret his 
writings by separating fact from fiction. The rather chaotic 
mass Of material, which the biographies on Ball present, 
was a major factor in limiting the scope of this dissertation 
to an examination of his two first dramas, his early rebel- 
lious writings, his courtship with Emmy Hennings, a novel, 
“Flametti,” and his dadaistic experiments. 

Hugo Ball was born in Pirmasens, Germany, February 
22, 1886. A series of emotional crises in childhood and 
adolescence culminated in a serious nervous breakdown at 
the age of eighteen. First refused and then finally granted 
his wish to study, he entered the University of Munich in 
1906. 

University life yielded an expressionistic drama, “Die 
Nase des Michelangelo,” an unfinished Nietzsche disserta- 
tion and four years of desultory study in political philosophy. 
Taking his cue from Nietzsche, Ball made his own the con- 
viction that the theater was the best agency by means of 
which art and society can be regenerated; he abruptly left 
the university without taking his doctoral examinations or 
submitting his dissertation, and decided to pursue a career 
in the theater. 

In the fall of 1910 he enrolled in the Max Reinhardt 
drama school in Berlin. When he discovered he had little 
talent for acting, he turned to the study of stagecraft. After 
a year in Berlin he became stage- manager for the Stadt- 
theater in Plauen. His principal interest was to educate the 
public in the reforming powers of the theater. In 1913 Ball 
moved to Munich, where he helped to organize the 
“Munchener Kammerspiele.” 

Ball’s rebellious activities show that he was socially, 
psychologically and morally rootless. With his friend, Hans 
Leybold, he published a magazine entitled “Revolution,” 
which did not survive five stormy issues. Ball poured out 
the torments of his soul in a play entitled “Der Henker von 
Brescia” and published poems in “Die Aktion.” His friend- 
ship with the painters Kandinsky, Marc, and Kokoschka, and 
his courtship of Emmy Hennings increased the tempo of 
his revolutionary efforts in Munich. 





Soon after the outbreak of the first World War, the 
“Kammerspiele” closed down, Emmy lost her job, and 
Hans Leybold died of a wound received on the field of 
battle. Ball volunteered for service, was rejected on account 
of poor health and went to the war theater in Belgium as a 
civilian. Profoundly disillusioned with his war experiences, 
he persuaded Emmy to flee with him to Switzerland, at the 
end of May, 1915. After several months of extreme desti- 
tution Ball and Emmy joined several variety-shows and 
somehow managed to survive for the next six months. In 
February, 1916, Ball and several refugee friends opened 
the ‘Cabaret Voltaire’ in Zurich. The literary and artistic 
experiments which culminated in this venture are known as 
Dadaism. The goal was a systematic destruction of all 
inhibitions and traditional values as a means of revolting 
against a world gone mad. Six months of orgiastic self- 
immolation ended in a nervous breakdown for Ball. 

He fled to Italian Switzerland, where he tried to make 
himself economically independent by free-lance writing. 
His novel entitled “Flametti” portrayed his variety-show 
experiences. Studies on the Marquis de Sade, Baudelaire, 
Rimbaud and on the subject of insanity gave support to his 
dionysian doctrines. Dadaism was the logical consequence 
of Ball’s “dandyism.” He adopted as his ideal the cultiva- 
tion of his aesthetic sensibilities to the exclusion of nature, 
society and any traditional code of morality. 

Extreme poverty forced Ball to return to Zurich, In 
March, 1917, he opened the ‘Galerie Dada.’ He wanted to 
try a stupendous form of aesthetic revolt by means of a 
synthesis of all the arts. After six bi-weekly soirées in 
demonic celebration of the “death of God,” he suffered an- 
other serious nervous collapse which marked the end of his 
period of aesthetic revolt. There followed three years of 
political revolt, which ended with his re-conversion to 
Catholicism in 1920. The last seven years of Ball’s life 
were marked by an attempt to do penance for the excesses 
of his youth. He died of cancer of the stomach on September 
14, 1927, in Italian Switzerland. 
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A novelist’s greatness, Howells says, is proportionate 
to the accuracy and fullness of his depiction of women. To 
discover the nature and extent of Howells’ realism as re- 
vealed in his portrayal of women is the problem of this 
study of twenty-four of his major novels. 

Howells believed that realism, especially in America, 
is a truthful treatment of commonplace, not unusual ma- 
terial. It emphasizes character more than contrived plot, 
and it seeks to uphold morals. 

Howells’ heroines possess traits typical of nineteenth- 
century Americans. Self-reliant, they exhibit a belief in 
individualism, nationalism, and the moral order. Such 
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characters as Kitty in A Chance Acquaintance, Lydia in The 
Lady of the Aroostook, and Florida in A Foregone Conclu- 
sion exemplify the love of country and of individual freedom 
and the regard for equality and personal worth that stem 
from these beliefs. How characters such as these meet the 
problems of careers, morality, and social order is the sub- 
stance of Howells’ stories. 

In Howells’ time women were emerging from the second- 
ary place formerly accorded them in the world of business. 
Helen in A Woman’s Reason, Lillias in Miss Bellard’s In- 
spiration, and Grace in Dr. Breen’s Practice are exemplars 
of contemporary women interested in gainful employment. 
Howells’ stress in these stories is not on the work under- 
taken, but on the characters as people. Their problems and 
their relationships with other people are his main concern. 

Many of Howells’ heroines exemplify interest in the con- 
temporarily important problem of moral order. Questions 
of the soul and conscience are his material in depicting Mrs. 
Meredith and Rhoda in An Imperative Duty, Mrs. Langbrith 
in The Son of Royal Langbrith, and Althea in The Day of 
Their Wedding. Howells’ theory of the unity of all men and 
the responsibility of each for others, or complicity, has its 
exemplars in Marcia in A Modern Instance and in Persis 
and Penelope in The Rise of Silas Lapham. 

In a series of novels written after 1887 Howells depicts 
contemporary social problems. Annie in Annie Kilburn 
learns the meaning of charity. Peace Hughes in The World 
of Chance helps others to adjust to a materialistic society. 
Mrs. Homos in Through the Eye of the Needle finds a solu- 
tion to the problem of wealth in a land where equality and 
altruism are recognized as things which money cannot buy. 
In such novels as these Howells pictures American women 
who were thinking about social relations and, articulately, 
making themselves heard. He shows the reality of Ameri- 
can conditions and the reality of values that are timeless. 

Howells gives, I conclude, a realistic picturing of life 
in his novels. His use of everyday material from the con- 
temporary scene, his emphasis on characters rather than 
contrived action, and his factual, reasonably proportionate 
reporting of the life around him meet his general require- 
ments for realistic writing. His interest in morals and 
democratic ideals, which were the concern of the people of 
his times, are really elaborations of the idea of using typi- 
cal, contemporary material for his stories. He is an inno- 
vator in his presentation of women as individual personal- 
ities and in his use of heroines as unifying, major figures 
in his works. His novels as a whole are a remarkable 
transcript of the America of his time, and his depiction of 
women is no slight part of that transcript. In his portrayal 
of the role of women lies one of his major contributions to 
realism and to American literature. 
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Leslie Stephen’s review of a biography of John Morley 
(1872) was his only sustained writing about Voltaire. The 
review asserted the continued importance of Voltaire in 
literature and the development of thought, but also called 
attention to Voltaire’s obscenity, undignified actions, 
unworthy attacks upon genuine virtues which the corrupt 
Church enjoined, and inappreciation of the heroic in ancient 
Jewish legend, Stephen denied that Voltaire was a sceptic 
and to an extent justified Voltaire’s use of ridicule. The 
review is not wholly satisfactory, partly because it reflects 
not only Stephen’s reading in Voltaire but also the strictures 
of Carlyle and Leslie’s father and brother. It indicates 
Stephen’s acquaintance with certain of Voltaire’s works and 
implies acquaintance with others. 

Stephen had left the ministry and given up his tutorship 
at Cambridge for the Voltairian reason that he could no 
longer believe the authenticity and morality of Old Testa- 
ment stories. His apostasy seems also to have had Vol- 
tairian effects, particularly anti-clericalism and anti-Chris- 
tian polemic. 

A comparison of Stephen’s “Agnostic’s Apology” with 
certain entries in Voltaire’s Dictionnaire philosophique 
draws parallel criticisms of Christian dogmas and apologet- 
ics, often in parallel wording. Both thinkers maintained 
the competence of human reason to handle the data of ex- 
perience, denied revelation, free will, and any “authority” 
in religion, and rejected pantheism, Christianity, and 
optimism. The “Agnostic’s Apology,” though citing nine- 
teenth-century thinkers, is limited to rationalist arguments 
characteristic of the eighteenth-century, and implied that 
Stephen was among “those who have been disabused with 
Candide.” 

Stephen and Voltaire held similar metaphysical beliefs. 
Both rejected theology because its key terms * infinite,” 
“omnipotent,” “soul,” and “free will” are meaningless or 
are wrong names for real things. In reasoning about “soul” 
Stephen not only paralleled but even cited Voltaire. Both 
adopted a naturalism, or conceptionism, which insists on 
external reality, the possibility of knowledge of that reali- 
ty, and the necessity of putting facts in an order which shows 
causation. In this metaphysic, the mode of human percep- 
tion, as well as external reality, is a factor in knowledge. 

It avoids scepticism and dualism, and reconciles realism 
and idealism. It equates truth with scientific knowledge ana 
requires that general speculation keep in harmony with such 
“positive” knowledge. By making truth single, the meta- 
physic discredits historical relativism and mystical or 
metaphorical truth. It asserts also that “positive” truth 

is an adequate guide to life. In adopting the metaphysic, 
Stephen seems to have studied Voltaire on the danger of 
prematurely establishing a “system” in any body of thought. 

The most comprehensive “single truth” to which Ste- 
phen’s metaphysic led is the tragic human predicament. 

It has the power of generating strong emotions, especially 
before natural grandeurs as mountains, when the knowledge 
of them has been extended by scientific investigation. Re- 
ligions which explain the tragic fact by myths and theologies 
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become obsolete but are sounder than optimism, which 
denies it. Stephen, who had divested himself of Voltaire’s 
few predications about God, desired a religious reconstruc- 
tion but did not succeed in showing how it could be brought 
about on so restricted a foundation as the single truth. 

As a result, Stephen looked to literature to express the 
religious emotions. He tended to put in the front rank those 
writers who represented the tragic fact without attempt to 
go beyond experience: Shakespeare, Swift, Voltaire, John- 
son, and Wordsworth. Thus, his agnosticism, with its many 
Voltairian defenses, led him to value Candide and the Poéme 
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This dissertation seeks to contribute to the study of 
American civilization in three principal ways: (1) through 
the description of a hitherto unexplored section of the 
public mind; (2) by the revelation, through this description, 
of a large and unusual (poetic) comment on many of the 
important developments in late nineteenth century America; 
(3) through an experiment in method aimed at furthering 
precision, brevity, and usefulness in studies of literary con- 
tent. The materials used are from the Harris Collection 
of American Poetry (John Hay Library, Brown University). 
Within this collection I examined all verse contained in 
bound volumes or pamphlets written by authors who first 
published between 1876 and 1901. Volumes published after 
1905 were excluded. All major topics of social pertinence 
(except for the Civil War and the Reconstruction) are in- 
cluded, although the emphasis is placed on comments which 
reveal the most about conditions fundamental to the chang- 
ing and developing aspects of the society. 

The method stressed a careful tabulation and categoriza- 
tion of the materials so that a sense of accurate proportion 
could be presented through percentages. Although these 
percentages can pretend to no absolute accuracy, their pur- 
pose is to improve on the vague generalizations necessary 
when less evidence is at hand. They also enable a picture — 
though admittedly over-simplified — to be presented with 
utmost succinctness. 

I examined 5,884 volumes of which 1,805 (30.7%) con- 
tained verse commenting on or contributing to the social 
themes developed. Counting this comment as 100% of the 
social content, the distribution of it can be numerically 
described as follows: 


Evaluating the Western experience 
Reflecting the city’s impact 
Reacting to economic conditions 
Painting the political portrait 
Recording the reforms 





Charting the international course 
Interpreting America’s mission 
Other themes (science and materialism) 





As can be seen from this table, the verse related to specif- 
ic events and conditions shows the poet to have been most 
interested in economic and political conditions. The over- 
lapping between these interests is considerable, but if they 
can be separated it would be fair to say that the former 
predominated. Underneath many of these events and con- 
ditions ran two large and persistent themes which dominated 
the poet’s social outlook: expansionism and materialism. 
The former was particularly evident as the poet interpreted 
the Western experience to his fellow Americans, as he 
helped form our international attitudes, and as he partic- 
ipated in the fairs and patriotic anniversaries of the period. 
It culminated in a barrage of superpatriotic, militaristic, 
and even imperialistic sentiments, and in its various man- 
ifestations probably constituted the most prevalent subject 
of discussion. The theme of materialism ran a close sec- 
ond, quantitatively, and appeared in some form under every 
major heading. 

Of course the body of this work consists of a delineation 
of the nature of the poet’s comment, rather than a mere 
measuring of it. Against a background of the widely accept- 
ed interpretations of American social, political, and eco- 
nomic history, the poet’s opinions and reactions are de- 
scribed in considerable detail. Qualitative conclusions can 
be inferred at many points, but the emphasis has been 
consistently placed on the quantification of responses to 
whatever topics the poet favored with sufficient interest. 
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This study is an analysis of the four novels and the 
play that preceded Barchester Towers. Trollope was 
verging on thirty when he committed his first novel to 
paper. There was ink in his veins — his mother and elder 
brother were writers — and, in addition to an innate facil- 
ity, Trollope already had a mature conception of character. 
Yet The Macdermots of Ballycloran (1847), published when 
he was thirty-two, met the cold indifference of critics and 
public alike. 

This tragic story of Irish life was succeeded by the 
more playful and, on occasion, richly humorous The Kellys 
and the O’Kellys (1848), but the public seemed to be sur- ° 
feited with Irish novels. Reading a grim lesson in this 
second failure, Trollope turned to an experiment in histor- 
ical fiction. La Vendee (1850) proved conclusively that he 
lacked the capacity to penetrate the soul of eighteenth 
century France. Nevertheless, he presented an unforget- 
table representative of the Church Militant in Father 
Jerome, thus anticipating the better-known Archdeacon 
Grantly, and in Blacksmith Michael Stein and his daughter 
Annot revealed an insight into the lower classes that was 
rarely exploited in his later novels. In the same year 
Trollope wrote The Noble Jilt, a verse play adumbrating 
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the theme of town mouse versus country mouse, which was 
to receive ampler treatment in the story of Mr. Harding 

and his oppression by the harpies of the London press. A 
little later Trollope made a futile effort to tempt a publisher 
with sample chapters of an Irish guide-book. It was not 
until Trollope was forty that he published The Warden (1855) 
and, by raising the curtain on Barchester, obtained his first 
hint of success. 

A few Trollope critics have discerned excellences in the 
prentice works. Some have recognized that The Macdermots 
was a prophecy of grimmer, stronger, more profound novels 
than any written in the fullness of his maturity. But the ma- 
jority of critics have followed Michael Sadleir in dismissing 
Trollope’s early work as crude and lacking in significance. 
To Sadleir it appeared that Trollope’s talents warmed and 
grew swiftly in the hospitable soil of England and that The 
Warden, his first English novel, was in reality first-fruits 
following a period of uninterrupted blight. 

The writer of this dissertation has tried to show, how- 
ever, that many of Trollope’s later themes, situations, and 
characters are introduced in the prentice works and that 
the authentic Trollope — whose portrait gallery is matched 
in size only by Dickens and Balzac — is already visible in 
the earliest novels. In The Macdermots, for example, 
Trollope made Thady, hero manque, an appealing and tragic 
forerunner of his hobbledehoy Johnny Eames and, in the 
relations of Thady and his father, dramatized the differences 
between the generations that form the theme of several 
later Trollope novels. The Macdermots reveals, too, the 
author’s ever-fresh interest in sporting scenes and sporting 
characters while his elaborate account of Thady’s trial for 
murder anticipates the more brilliant legal maneuvers of 
the renowned Chaffanbrass. Above all, in Father John Mc- 

















Grath, Trollope shows at the opening of his career that he 
is a master of clerical portraiture. 

The present study analyzes the characters, “world,” 
point of view, dialogue, and style of the prentice works and 
attempts to reveal (1) the unity underlying their differences 
and (2) the maturation of Trollope’s artistic powers. 

293 pages. $3.66. Mic 55-1155 


THE MOTHER IN THE LIFE 
AND WORKS OF HEBBEL 


(Publication No. 14,157) 


William John Weiersheuser, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Erich Funke 


Women greatly influenced Hebbel’s life. This influence 
reflects itself in his works. Some of these women actively 
helped him in achieving expression as a dramatist and poet. 
They revealed a common trait in that the motherly attitude 
and maternal instinct guided considerably the nature of their 
relationship with him. Curiously, more happened to Hebbel 
through these women than through any energetic action of 
his own. 

From his own mother, Hebbel inherited certain charac- 
teristics in his physical and mental make-up and the form- 
ative years in his parental home set the pattern for his 





thinking on the husband-wife and the mother-child relation- 
ship. As a wife, woman was accorded a subservient, menial 
role in the home; as a mother she was worthy of respect 
and honor. After the death of her son, Amalie Schoppe began 
to help the youthful Hebbel, thereby freeing him from the 
restrictive world of Wesselburen. Hebbel did not appreciate 
her domineering supervision and found a more congenial 
person in Elise Lensing. A woman nine years his senior, 
she shared the painful years of development with him. For 
a whole decade she was the greatest influence in his life, 
providing for his spiritual companionship and his physical 
needs. 

The sacrifices of Elise Lensing produced in his minda 
deepened sense of guilt, which, coupled with his deep-seated 
feeling for justice, became important in his dramatic works. 
His philosophizing led him to view the life process as one 
of tragedy and guilt. Superior individuals, who break away 
from tradition, do so with an awareness of their tragic guilt. 

The abandonment of Elise Lensing for Christine Enghaus 
brought with it a release from economic worries and ushered 
in a period of tranquility more favorable to his artistic ex- 
pression. As an unmarried mother and a talented actress, 
Christine brought understanding and comprehension for 
Hebbel’s physical nature and creative aspirations. 

For the sake of convenience, Hebbel’s dramatic produc- 
tions are divided into three periods. The dramas reveal a 
gradual change in his concepts of womanhood. In the first 
drama, Judith, woman has an inferior position. Not only is 
she andersgeartet but also minderwertig. Judith asa 
woman, frustrated in her desires to achieve motherhood, 
transgresses the narrow limits assigned woman by Hebbel 
and incurs a tragic end. In the next drama, Genoveva, 
woman becomes tragic because of her passivity and lack of 
dramatic qualities. Genoveva admonishes Golo to honor her 
as a mother, even though he does not respect her woman- 
hood. 

The conflict of society with illegitimate motherhood 
found Hebbel on the side of the mother struggling for a 
solution. In Maria Magdalene, Klara, a victim of narrow- 
minded society, commits suicide to avoid disgrace. In 
Julia, this extreme action is not deemed necessary because 
the unborn child is to receive a name. 

In the last period of productivity, woman receives re- 
cognition as an individual with inherent rights and as such 
needs no exaltation and elevation through motherhood. 
Hebbel’s character portrayals are invariably enmeshed in 
the strictures of a vise-like limitation imposed by the 
author, but this is ameliorated in a woman character 
by her role as a mother. 

In the lyric poetry, motherhood, woman’s true purpose 
in life, is highly praised, and mother-love is the highest 
form of love. -A child is the redeeming token of unmarried 
motherhood. Never should a woman be stigmatized on that 
account, 

The message in the only epic poem, Mutter und Kind, 
is that children should never be denied the presence of a 
mother and marriage should be contracted on the basis of 


love and freedom from economic want. 
168 pages. $2.10. Mic 55-1156 
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THE THOUGHT-ADVENTURES OF D. H. LAWRENCE 
(Publication No. 13, 150) 


Daniel Aaron Weiss, Ph.D. 
Northwestern University, 1955 


It has been my purpose in this dissertation to deal with 
a representative group of D. H. Lawrence’s novels. I have 
attempted to show the directions and characteristics of all 
his works, but I have concentrated my attention particularly 
upon three books from three strategic moments in his 
career. Sons and Lovers, written in 1912-13, is Lawrence’s 
attempt to come to fictional terms with his youth; Aaron’s 
Rod, written in 1922, wrestles with the problem which dom- 








inated his maturity, the resolution of the individual’s strug- - 


gle with himself and society; while Lady Chatterly’s Lover, 
written in 1928, is his final, yet still tentatively resolved 
solution of the same problem. It is my hope that these re- 
presentations of Lawrence’s mind will reveal the uniform- 
ities of style, characterization, and incident, which make 
his authorship recognizable. I have found it essential to 
regard each work in a different way, and this way has been 
chosen because of the inner necessities of the work itself 
and its peculiar critical demands. 

So, in treating Sons and Lovers, I have found the psycho- 
analytic school as essential for understanding the book as 
Lawrence’s unconscious discovery of their materials was 
for writing it. Once the psychogenic origin of certain 
patterns of behaviour in Lawrence’s work is understood, 
some formulation in psychoanalytic terms is unavoidable. 
Specifically Sons and Lovers deserves psychoanalytic in- 
vestigation for the following reason: step by step in his 
literary life he appears to have made attempts to synthesize 
in his protagonists elements that are irreconcilable in this 
particular novel — the instinctive with the intellectual life, 
the submissive woman with the maternal image. 

In terms of the psychoanalytic formulation of the Oedipus 
complex, the classic Oedipal situation prevails in the novel. 
Moreover it prevails against Lawrence’s attempts to direct 
it along enlightened lines, that is, as a tragedy in which the 
son does not possess the mother, and does not cause the 
father’s death. Actually, I believe the novel contains, sym- 
bolically represented, a very real and physical rivalry be- 
tween father and son for the same woman, the possession 
of the woman, and the very real defect of the father. And 
as complement to this unresolved residue of guilt at the 
defeat of the father, an ensuing love and identification of 
the son with the father. Without conjecturing on the aptness 
of Gertrude Morel’s Christian name, I feel the action of 
Hamlet, as it is interpreted by the psychoanalytic school, 
bears importantly on understanding of the action of Sons and 
Lovers, for the latter exhibits remarkable and I am sure at 
times conscious parallels to the play. 

With Aaron’s Rod Lawrence’s art has other qualities and 
makes other requirements. Here what is most striking is 
the contrast between event and idea, the naturalistic plot 
and Lawrence’s ideological and symbolic insistences, which 
exert a disruptive as well as an energizing force in the 
book. I have, in Aaron’s Rod, using the explicative method, 
traced out first of all the relations of Lawrence’s synthetic 
theory of the unconscious centres, or chakras, with their 
distinct personal meaning to him, and the symbolic machin- 
ery of William Blake, to the novel; and then further I have 
worked out the related symbolic actions and things as they 
function within the ideological framework of the book. 



































Lawrence’s prophetic approach to his art makes neces- 
sary an investigation of the final ends to which he directs 
human behaviour, and it is as a sort of teleological survey 
that I have envisaged the necessary considerations of Lady 
Chatterly’s Lover. All through his literary life Lawrence 
refined his concepts of the perfect relationship, proposing 
alternatives which were mutually exclusive, as Aaron’s Rod 
and Lady Chatterly’s Lover, to cite only one example, dem- 
onstrate. But Lady Chatterly’s Lover is his closest as 














well as his last attempt to describe such a relationship. 

In the process of describing Lawrence’s arrival at his final 
positions I have invoked the psychoanalytic technique in my 
consideration of his protagonist, the gamekeeper, and have 

combined it with biographical data to demonstrate the tend- 
encies in Lawrence which combined to produce this last of 
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COLLECTION OF POEMS 
(Publication No. 14,161) 


Leonard Ludovic Wolf, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Paul Engle 


The thesis is composed of a number of poems written on 
a variety of occasions. Chiefly, the poetry represented in 
this collection, is the result of a concern to express, as 
compactly and as lyrically as possible my experience of 
life. 

Certain themes are discernible in the collection. Poems 
on the nature of death and its significance to me, for ex- 
ample, make up a considerable portion of the group. An- 
other theme that finds itself expressed in the thesis, is the 
impact of Europe, particularly France and Italy, on myself 
as a person exploring Europe for its traditions and its art. 
Among these poems, it will be seen that some are concerned 
with religion, and particularly with the effects of a highly 
formal religion on the mind of one who does not share its 
formal assumptions but who is strongly attracted to its 
honorable artifacts and gestures. 

Still other poems deal with love and the loss of love. 

And as a corollary, some of the poems deal with the qual- 
ities of loneliness which, on occasion, can afflict men. 

The major endeavour, in these poems, has been to refine 
perception, diction, and the sense of form so that such 
experience as I have endeavoured to make hold still might 
be viewed with the utmost clarity and with the greatest 
responsiveness. 70 pages. $1.00. Mic 55-1158 
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ON THE QUOTIENT OF A COMPLEX ANALYTIC 
MANIFOLD BY A DISCONTINUOUS GROUP OF 
COMPLEX ANALYTIC SELF-HOMEOMORPHISMS 


(Publication No. 13,662) 


Walter Lewis Baily, Jr., Ph.D. 
Princeton University, 1955 


Let X be a complex analytic manifold and let Gbe a 
group of complex analytic self-homeomorphisms of X, act- 
ing discontinuously in a suitable sense, such that X/G is 
compact. It is the purpose of this paper to exhibit a suffi- 
cient condition for realizing X/G as an algebraic variety. 
Stated in approximate terms, this condition is that there 
exist a complex analytic complex line bundle over X/G 
whose characteristic class is the 2-dimensional coho- 
mology class on X/G associated with a G-invariant, real, 
closed, positive definite form of type (1, 1) on X. [If this 
condition is satisfied, it is possible to exhibit a regular 
mapping @ of X into a complex projective space of a suit- 
able high dimension such that @ (gx) = @ (x) for ge G, 
® (x) 4 @ (y) if y ¢ Gx; moreover, @ (X) will be a locally 
analytically normal algebraic variety with a certain ca- 
nonical local structure such that if ®’ is another such im- 
bedding of X into some other complex projective space, 
then @ '@™ is a locally biregular homeomorphism of @(X) 
onto @ ’(X). 

Our method of attack in obtaining this result parallels 
that of Kodaira in proving that a Hodge variety is alge- 
braic. Our main point is to show how one may allow the 
group G to act on sheaves and bundles over Xin sucha 
way as to obtain useful analogs of the theorems employed 
by Kodaira. We then employ the “global” results so ob- 
tained together with certain “local” results of Cartan and 
Serre in obtaining our stated result. 

161 pages. $2.01. Mic 55-1159 


ON COMMUTATORS AND GENERALIZATIONS OF 
COMMUTATORS IN A HILBERT SPACE 


(Publication No. 13,909) 


William Austin Beck, Ph.D. 
Purdue University, 1955 


Major Professor: C, R. Putnam 


Several results are obtained regarding the behavior of 
the commutator C = AB - BA of two (bounded) operators A 
and B in a Hilbert space. It is shown that under certain 
side conditions the commutation relation AC = CA implies 
that C = 0. 

Study is also made of various commutativity relations 
among linear transformations M, N and (bounded) oper- 
ators B, C for which an expression of the type BN = MBC 
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holds when certain restrictions are imposed on the spectra 
of the transformations M and N. A method of proof em- 
ployed by B. Fuglede is used extensively in the proofs of 
the results. In particular, if M and N are functions of nor- 
mal transformations N, and No, respectively, and if CNe 
=N,C, then suitable restrictions imposed on the spectra of 
N, and N, guarantee that BN, = N,Balso. Again, if Nisa 
normal transformation and M is an arbitrary operator, 
then the commutativity of N with both M and C together 
with suitable restrictions on the spectra of M and N im- 


plies that N and B commute also. 
57 pages. $1.00. Mic 55-1160 


THE INVARIANCE PRINCIPLE 
FOR DEPENDENT RANDOM VARIABLES 


(Publication No. 13,667) 


Patrick Paul Billingsley, Ph.D. 
Princeton University, 1955 


In this paper the Erdos-Kac invariance principle, as 
generalized by Donsker (Mem. Am. Math. Soc., no. 6 
(1951),) is extended to the dependent case. Let C be the 
space of functions continuous on the closed unit interval, 
with the uniform topology. If {Xn} is a sequence of random 
variables on a probability space (2, (0%, P), let pn be that 
element of C which is linear on each of the intervals 
((j - 1) n7, j n™) and satisfies pn(0) = 0 and pp(jn-") = Xi 
+++++ Xjforj=1,...,m. Thus pn is a (measurable) map- 
ping of Q into C. Suppose there exists a sequence {a,} of 
positive constants such that if the measure P, is defined 
by P,(A) = P{a, ‘p, € A} for measurable subsets A of C, 
then {P,,} converges weakly to Wiener measure. If this is 
true we say that the invariance principle holds for {Xp}. 
Donsker has shown that the invariance principle holds if 
{X,,} is independent and stationary and X: has zero mean 
and unit variance. In the present paper we prove, after 
some measure-theoretic preliminaries, that the invariance 
principle holds under each of the following conditions. 

(i) X, = f(x,), where f is a function on the state space of 
a discrete Markov process {x,} satisfying Doeblin’s con- 
dition. (ii) {X,}is m-dependent. (iii) {X,} is a discrete 
linear process with m-dependent residuals. (iv) Xn is 1 
or 0 according as a recurrent event occurs or not at the 
nth of a sequence of trials. In each of these four cases the 
additional assumptions under which the invariance prin- 
ciple is proved are essentially those under which the 
corresponding central limit theorem has been proved. 

98 pages. $1.23. Mic 55-1161 
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GENERALIZED HERMITE POLYNOMIALS 
(Publication No. 13,916) 
Theodore Seio Chihara, Ph.D. 
Purdue University, 1955 


Major Professor: Arthur Rosenthal 


In the course of a proof, A. Rosenthal [Proc. Am. Math. 
Soc., 4 (1953), pp. 600-602] used the polynomials defined 
by 


2 n 
(*) P4(x) * alc)! y'x Lol (xYe-le,\ vx’) (n, v= 0,1,2,...). 


As noted by Rosenthal, we have for v = 0 and |c,,| = 1, 
PY(x) = (-1)" H,(x) , 


where H,(x) denotes the nth Hermite polynomial. 
In Part I of this thesis, we set |c,! vy! = 1 in (*) and 
study the resulting polynomials, which we denote by 


(-1)"RY(x) . 


It is found that the R4(x) reduce to Hermite polynomials 
for V = 1 (as well as for V = 0), while for general v, there 
is a simple linear relation expressing R¥(x) in terms of 
Hermite polynomials. Moreover, the R¥(x) have the fol- 
lowing property (which we call “quasi-orthogonality”): 

RY x) is orthogonal to R¥(x) with respect to e~x? on (-« ,«) 
for allm # n# 2q (q = 0,1,2,..., [4/2]). A generalization 
of this property is also Studied. 

It is shown that for fixed.y > 2, no three consecutive 
R(x) can belong to any system of orthogonal polynomials 
for any weight function on any interval. 

It is shown that y = RY n(X) is (up to a constant factor) the 
unique polynomial solution of the differential equation 


xy” Hn-v+2-4x*)y”"+2(2v-3+2x")xy’ 
+2[n*+2nt+p -2x (n+v) ly = 





This equation is then transformed to a generalized hyper- 
geometric form, and R¥(x) is subsequently expressed in 
terms of a 2F2 function. A second order differential equa- 
tion with polynomial coefficients satisfied by R¥4(x) is also 
derived; however, its coefficients are rather complicated. 

Among the various other relations obtained for the 
R(x), we mention the following: a recurrence relation 
with simple polynomial coefficients connecting four con- 
secutive R(x); a (complicated) three-term recurrence 
relation; generating functions; integral representations. 

Part I is concluded with some brief remarks on possi- 
ble expansions in terms of the R4(x). 

A generalization of the Hermite polynomials has been 
introduced by G. Szego [Orthogonal Polynomials. Am. 
Math. Soc. Colloq. Publ. 23, 1939; p. 371, Problem 25]. 
Szego denotes by H/{x) the orthogonal polynomials associ- 
ated with the weight function |x|’"e-x?(u > -3) on (-#,«) 
and states (as a problem) that y = H/(x) satisfies the dif- 
ferential equation 





_ 59, n even 


; mly _ 
(**) xy +2(p-x’)y +(2nx - 6.x ly = 0, 6, 2u, n odd. 


1 2 
while z = x4é@2* - H/(x) satisfies 





z" + {2n+2u+1-x2+ § oe Phz=0. 


The polynomials H/(x) are studied in Part II. 





We first note that according to a theorem of E. Hewitt 
[Am. y oa Mon., 61 (1954), pp. 249-250], the functions 
\x| He FHI(x) form a complete orthogonal system in 
L{-«, 0). a 

After deriving the differential equations given by Szego, 
(**) is transformed to confluent hypergeometric form, and 
H}(x) is expressed in terms of confluent hypergeometric 
functions. 

We next derive some ‘standard” formulas for orthogo- 
nal polynomials: recurrence formulas; normalizing fac- 
tors; Christoffel-Darboux formula. Then using the 
relation between the confluent functions and Laguerre 
polynomials, H/(x) is expressed in terms of a Laguerre 
polynomial. This relation provides us with a generating 
function for the H#(x), which, in turn, yields some simple 
relations among the H}(x). 

Using the relation of H/(x) to confluent hypergeometric 
functions, we extend the definition of H'(x) to allow arbi- 
trary complex values of yp. We then obtain some Fourier 
transforms involving the (extended) HM{x); these trans- 
forms lead us to formulas of “Rodrigues’ type” for Hx) 
when py is a positive integer. A similar formula is then 
found to hold for less restrictive values of yp. Finally, 
these “Rodrigues’ type” formulas enable us to express the 
two types of generalized Hermite polynomials, R(x) and 
HF (x), which we have considered, linearly in terms of 
each other. 75 pages. $1.00. Mic 55-1162 


INVARIANTS OF ALTERNATING LINK TYPES 
(Publication No. 13,682) 


Richard Henry Crowell, Ph.D. 
Princeton University, 1955 


If A(t,,..., ty) is the Alexander polynomial of a tame 
link type < of multiplicity 4, the reduced Alexander poly- 
nomial A: (t) of & is equal to: A(t) if u=1; (t-1) A 
(t,..., t)ifu>2. Itis knownthat degree/ (t)< 2h+y 
- 1, where h denotes the genus of £. This inequality was 
first proved by Seifert for p = 1, and the generalization to 
arbitrary » was given by Torres. We define a link type & 
to be admissible if there exists a connected, alternating, 
directed link projection P of type £. Our principal theo- 
rem is then: 


1) For any admissible link type &t of multiplicity yp, of 
genus h, and with reduced Alexander polynomial A (t), 


degree A (t) =2h+yp- l 


For admissible link types, then, the genus is an effectively 
calculable invariant. The method of proof is fundamentally 
an application of Graph Theory to Knot Theory. The graph 
is essentially the link projection P whose existence is 
postulated by the admissibility of £. The fundamental tool 
is a combinatorial theorem which expresses certain minor 
determinants of matrices in terms of trees of graphs. In 
the course of the argument we also prove: 











2) The coefficients of the reduced Alexander polynomial 
of an alternating link type alternate in sign. 


Theorem 2) provides the easiest proof of the existence 
of non-alternating link types. 
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The third result concerns the determinant of a link 
type. It was stated for p = 1 by Bankwitz (but his proof is 
incorrect) in 1930. Let £ be an admissible link type with 
a connected, alternating, directed link projection P. Then, 
there exists an effective algorithm which, when applied to 
P, yields a link projection P’. The algorithm is intuitively 
a process of untwisting, and in general results in a pro- 
jection with fewer vertices. P’ is connected, alternating, 
directed, and of type. We have: 


3) If the number of vertices (crossings) of P’ is d and the 
determinant of fis D, then 


D2d. 


An interesting corallary of 3) is that for any alternating 
knot type K, the group of K is infinite cyclic if and only if 
K is trivial. This result is conjectured to hold for all 
tame knot types, and the conjecture is the content of 
Dehn’s lemma. Bankwitz notes two other corollaries of 
3): (i) A trivial alternating knot can be effectively un- 
twisted. (ii) There exist non-alternating knot types. 

145 pages. $1.81. Mic 55-1163 
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ON A REGULAR CAUCHY PROBLEM 
FOR THE EULER-POISSON-DARBOUX EQUATION 


(Publication No. 14,185) 


Ruth M. Davis, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor A. Weinstein 


The n-dimensional Euler- Poisson-Darboux equation 

(abbreviated E.P.D. equation) is given by 
n-1 k 
Lx [u] = ux x, - 1 Uxixj+ x Ux, * 0 

where X@ = (Xo,Xi,-.+,X,-,) denotes a point in a space- 
time of n dimensions and where k is any real number, 
-®© <k< ow. This equation yields the wave equation as a 
special case for k=0. 

In this paper the solution of a regular Cauchy problem 
for the E.P.D. equation with initial conditions 


U (to)X, +++ Xn-y) = £(X,,...,Xp-,) and 


Ux, (tor, cee Xp -1) = 0 
is found. To obtain the solution the method of Marcel 
Riesz, developed only for self-adjoint differential equa- 
tions, is extended to cover the non self-adjoint E.P.D. 
equation. This method of solution involves constructing a 
function V 9(x;y) depending on a parameter a such that 


. Ol+2 
M,[V°"%x;y)] = V"(xy) = LIV (%y)] 


where M is the adjoint operator to L and such that V 9(x;y) 
and its first derivatives vanish on the characteristic cone 
with vertex x. This function is used in Green’s identity 


which yields I “u(x) = Jo u(y) V"(x;y)dy 


Ss 
- k 0 A+2,_. 
~ gX f(y eee Vn Ny Oy, )V (x;y)dy eee dy,-) 





where D% is the volume bounded by the retrograde cone 
with vertex x, (D*), and the plane x,=t,, S* is the surface 
cut out of the plane x, = t, by the cone D* and dy is ann di- 
mensional volume element. The integrals in this last ex- 
pression are convergent for sufficiently large values of 
a(a>n). By analytic continuation of I “u(x) to a = 0 it is 
found that I°u(x) = u(x). Thus the solution of our Cauchy 
problem is obtained by the analytic continuation of the sur- 
face integral over S*toa=0. 

The existence of a solution of the E.P.D. equation is 
demonstrated using the principle of analytic continuation 
and the Cauchy data are shown to be Satisfied by direct 
computation. Also the solutions for serveral values of k 
and n which are of special interest are given separately. 
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ON THE STRUCTURE OF TOPOLOGICAL RINGS 
(Publication No. 14,102) 


Kathryn Powell Ellis, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor E. W. Chittenden 


This thesis is devoted to an exposition of the funda- 
mental properties of topological rings and to a detailed 
analysis of the structure of a number of special rings. 

An abelian topological group can always be made into a 
topological ring by setting xy equal to zero for all x and y. 
Such a ring is called a zero ring and will be excluded from 
the discussion for the most part. We inquire whether or 
not the abelian group can. be made into a topological ring. 
That is, can we define a non-zero continuous function f(x,y) 
on GXG to G in such a way that the associative and distri- 
butive laws are satisfied? If such a function can be defined 
the system composed of G and the function f is a topologi- 
cal ring R. For a given G there may be no f which will 
give a non-zero topological ring. Anzai has shown that a 
compact, connected ring must always be a zero ring. On 
the other hand a family of topological rings all with identi- 
cal topological group structure may be obtained and one 
would like to be able to classify these rings. 

A complete list of rings on the two dimensional vector 
Space over the real numbers is given and a complete list of 
rings with identity on the three dimensional vector space 
over the real numbers. It is shown that the two- 
dimensional rings with identity over the integers form a 
One parameter family. The rings on the real cylinder are 
found to be of three kinds. The two-dimensional real rings 
are studied with respect to a different topology on the 
plane. Finally a list of topological rings with their out- 
standing algebraic and topological properties is given. 

Among the theorems proved are the following: 

1) The set of topological rings on E™ coincides with the 

set of linear associative algebras on E”, 

2) There is a ring on E’ which is not a topological ring. 
3) There are exactly eight distinct rings on E’ including 

the zero ring, 

4) There are four irreducible rings with identity on E*® and X 
each possesses a two-dimensional ideal. 
5) There are three distinct rings on the real cylinder and 
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they are: a) a non-nilpotent ring which is isomorphic to 
the direct sum of the ring of real numbers and a zero 
ring on the circle; b) a nil-potent ring of index 3; c)a 
zero ring. 

Let R be a ring on the direct sum of E’ and the discrete 
additive group of the real numbers. A necessary con- 
dition that R be a topological ring is that the E‘ axis be 
at-ideal. 

7) Let R be the ring described in 6). If Ris algebraically 
isomorphic to the complex numbers, multiplication in 
Ris not continuous. If R is algebraically isomorphic to 
any of the remaining seven rings on E’ , R is a topo- 
logical ring. 72 pages. $1.00. Mic 55-1165 


A NUMERICAL SOLUTION TO A CLASS 
OF STURM-LIOUVILLE SYSTEMS 


(Publication No. 13,486) 


Robert Todd Gregory, Ph.D. 
University of Illinois, 1955 


A numerical method for solving the class of Sturm- 
Liouville Systems consisting of the eigenvalue differential 
equation 


y” + (q+ Ar)y = 0, (1) 


the boundary conditions at the endpoints of a finite interval 
(a,b) 


y(a) = y(b) = 0, 
and the normalizing conditions 


b 
I ry dx = 1, 


was investigated. 

The method used is based on the fact that this problem 
is equivalent to an isoperimetric problem in the calculus 
of variations. The procedure consists in approximating 
the Lagrangian Integral associated with (1) by a quadratic 
form. Minimizing this quadratic form leads to a matrix 
eigenvalue equation of the form 


My = A*Ny, (2) 


with M symmetric and N diagonal and positive definite. 
Equation (2) yields approximations to the eigenvalues A and 
a set of vectors whose components are approximations to 
a set of discrete functional values of the eigenfunctions of 
(1) evaluated at the mesh points. 

Two methods of obtaining the quadratic form mentioned 
above were examined. The first involved the use of a 
quadrature formula 


J, txax = z wifi + O(n”) , 


and the approximation formula 


,-1 o 
Y= RY ayy + Ob), 


in approximating the integral by the quadratic form. The 
values of wj and aij were chosen to satisfy the requirement 
that the matrix operator analogous to the second order dif- 
ferential operator 





D,?a +d, 


be of order o. These were computed for o = 1 and o = 2. 
Using the simple example 


, Tay? 8; 
with 
y(0) = y(1) = 0, 


b 
I y*dx = 1, 


it was found that better results were obtained in the case 
o = 2 by a second method of obtaining the quadratic form. 
This method involves the replacement of y(x) in the first 
term of the Lagrangian Integral, i.e., 


| hy (y’)*dx , 


by a function Y(x) which has the property that this inte- 
gration can be carried out exactly. In forming Y(x) para- 
bolic arcs were passed through the points (x;,yj) in sucha 
way that the first derivative was continuous at these points. 

Using twenty-one mesh points with the example above 
the second method mentioned gave approximations to the 
eigenvalues such that the error in the first eigenvalue was 
less than 0.002%, the errors in the first five eigenvalues 
were less than 0.3%, the errors in the first seven were less 
than 1.4%, and the errors in the first nine were less than 
7.6%. After this the accuracy dropped off rapidly. 
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A CLASSIFICATION OF FACTORS OF AUTOMORPHY 
(Publication No. 13,696) 


Robert Clifford Gunning, Ph.D. 
Princeton University, 1955 


After a preliminary section listing the principal as- 
sumptions and discussing their significance, the notion of 
a set of summands of automorphy is introduced and investi- 
gated. With this preparation, the multiplicative analogs, 
the factors of automorphy, are then introduced. A weak 
classification of the factors of automorphy is given in 
terms of an algebraic invariant, the character class; a 
more strict classification is also given, using in addition a 
classification arising in the study of an associated set of 
summands of automorphy. The character class is inter- 
preted on the one hand in terms of the divisor of a function 
which reproduces by the set of factors of automorphy, and 
on the other hand by means of the group-invariant differ- 
ential forms of the space. The significance of this classi- 
fication for the classical factors of automorphy, those 
arising in the Poincare theta series and the Jacobian func- 
tions, is then discussed, Finally a theorem generalizing a 
result of Frobenius is given as an illustration of a further 
significance of the character class. 
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DISTRIBUTIONS OF ROOTS OF ALGEBRAIC 
EQUATIONS WITH VARIABLE COEFFICIENTS 


(Publication No. 13,926) 


John Wesley Hamblen, Ph.D. 
Purdue University, 1955 


Major Professor: Irving W. Burr 


Consider an algebraic equation which can be written in 
polynomial form as 


(1) min Ennni + E.nn-2+...+(-1)2g =0, 


where the coefficients, &; (i=1,..., n), are real or complex 
random variables with a given joint p.d.f.. The roots of (1), 
n; (i=1,..., mn), are random variables which have a p.d.f. 
that depends upon the p.d.f. of the coefficients. Obviously, 
the €: and the 7; may be functions of other random vari- 
ables. The problem under consideration is to determine 
the p.d.f. of the roots given the p.d.f. of the coefficients. 
The case where the €, are complex random variables was 
considered in a note by M. A. Girshick (Annals of Mathe- 
matical Statistics, Vol. 13 (1942), p. 235.). When the é; are 
real, the n; may be real or complex. For real 7; the func- 
tional form of their p.d.f. is obtained by a change of varia- 
bles in the p.d.f. of the €; by the use of the relationships 


n 


2 .= 2 n. 
(2) é. aS 


with Jacobian, J, given by , i (Ni - nj). However, to de- 


fine the p.d.f. of the 7; completely we must define the re- 
gion of the root-space over which it is greater than zero. 
This region is, of course, dependent upon the sub-regions 
of the region in the coefficient-space for which the p.d.f. of 
the £; is greater than zero which give real roots. For 
complex 7; the treatment is similar, but a new set of rela- 
tionships must be found to replace (2). In this case, we 
must be able to express the &; as functions of the real and 
imaginary parts of the 7; separately. 

The case n=2 is rather thoroughly discussed with nu- 
merous examples under the following headings: 

1. Distributions of Roots of n?- &: + & = 0 When é, 
and &, Both Have Infinite Range. 

2. Distributions of Roots of n* - &:n + &2= 0 When é, 
Has Infinite Range and 2 Has Finite Range. 

8. Distributions of Roots of n*- £1 + 2 = 0 When &, 
Has Finite Range and &2 Has Infinite Range. 
Distributions of Roots of 77 - §,7 + & = 0 When Both 
€, and —., Have Finite Range. 

Distributions of Roots of n*- é:n + €2= 0, and Their 
Graphs, When é, and 2 Have Certain Bivariate Dis- 
tributions. 

a. Bivariate Normal 

b. A Gamma Type 

c. Uniform Distributions 
Distributions of Roots of 7,n*- 37.n + J, = 0. 
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OPTIMUM INVARIANT ESTIMATION 
(Publication No. 13,492) 


William Carleton Healy, Jr., Ph.D. 
University of Illinois, 1955 


In this paper the application of the principle of invari- 
ance to the estimation of parametric functions is investi- 
gated. The emphasis is on confidence regions; in particu- 
lar, results are obtained in connection with the 
Simultaneous estimation of a finite number of parametric 
functions by the same number of confidence regions. Point 
estimation is also treated. 

The subject is approached from the risk function view- 
point. It is explicitly shown how, in a large class of prob- 
lems, minimum risk invariant confidence regions can be 
constructed (subject to the existence of such best regions). 
As an illustration, minimum risk invariant confidence re- 
gions for the mean vector of a bivariate normal population 
with unknown covariance matrix are obtained. 

In the case of simultaneous confidence regions, such 
general methods do not now seem available and a more 
special problem is treated. Consider k normal populations 
with unknown means and a common unknown variance. Let 
S be a set of linear functions of the means, with the prop- 
erty that a permutation of the means results in a permu- 
tation of the elements of S. For example, S may consist 
(a) of the k means themselves, (b) of all differences be- 
tween each mean and the average of the k-1 remaining 
means. The estimation of the elements of S by simultane- 
ous confidence regions is considered. The invariant simul- 
taneous confidence regions are characterized, and for the 
examples (a) and (b), the problem of finding the invariant 
simultaneous confidence regions having minimum risk is 
solved in detail. 

With respect to point estimation it is shown explicitly, 
for a restricted class of problems, how a minimum risk 
invariant point estimated can be constructed (subject to the 
existence of such a best estimate). 

144 pages. $1.80. Mic 55-1169 


A GEOMETRIC STUDY OF THE EXACT SAMPLING 
DISTRIBUTION OF STANDARD DEVIATIONS WHEN 
THE SAMPLED POPULATION IS ARBITRARY 


(Publication No. 13,814) 


Paul Eugene Irick, Ph.D. 
Purdue University, 1950 


Major Professor: Irving W. Burr 


The main problem which is considered in this thesis is 
that of finding the exact sampling distribution of standard 
deviations when the sampled population is non-normal. A 
geometrical method is developed which solves this prob- 
lem to within integration for all sample sizes when the 
sampled population has unlimited range. In the case of a 
finite range population, the required integrals are given 
for samples of two, three, four, and most of the analysis is 
given for samples of five. The necessary limits of inte- 
gration are supplied in each case. 
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The method given represents a departure from the 
Classical attacks on the problem in that (1) the fundamental 
geometrical space is taken to be the n-1 space in which the 
coordinates represent intervariate ranges of the sample 
variates, and (2) the fundamental region in this n-1 space 
is comprised of points corresponding to ordered samples 


and is consequently a 1/n! portion of the fundamental space. 


The essential steps in the development are as follows. For 
an ordered sample (x,,...,x,) let x,,, - x; =1r,;20, i= 1, 
...,n-1. Then by the transformation with Jacobian, J, 


-— ~~ 
nN Pia tors r’., i=l,..., n-l1, J=/n/2?, 


find that the sample standard deviation, s, is given by 
2c2 e 2 > °_ 8 5 - 2 
Then the fundamental region, U’, in the r’ space is bounded 
by the hyperplanes and hypersphere 
i-1 


a / 


n-l1l 


i=1,...,n-1 and 2 r= 2ns?. 
1 


/ 
"iV i+1 “in? 


If the underlying probability law in the population is 
f(x), a< x <b, then the probability density for a point in 
the region U’ is found by 


-1 
s(r’) = | 


Xi-ra 


b - 


. i 
f(x,) £(x,+1r,) +--+ f(x,;tryt ++++ry,_, ) dX, 


where the r; are to be changed to r;’ in accordance with the 
transformation given above. When generalized polar co- 
ordinates are employed, the density function is written 

6 (p,y) and U designates the outer hyperspherical boundary 
of U’ when p =v2ns. Then the general integral for p(s), the 
probability law for s, becomes 


n 


p(s)ds = n!n 2 gn-2 ds \ | 6(V2n s,¢) sing®~? 


Y, Pn-2 
U 


eee sing,., dy,-, eee d¢,, 


in which the coordinate angles may vary in accordance with 


fi-1 
arc COs, | n=i)(it1) = 4°4re COs { i+] | = ; 


i=1,.--,n-2. 


In the case of a finite range population with 0 < x; <k, 
the r’ axes are orthogonally rotated until one of the new 
variables, y,-,, becomes the sample range, R. It is shown 
that the above integral, when adjusted for the rotation, will 
give p(s) for 0 < s <k/v2n, but that the form of p(s) 
changes as the hyperplane y,,/, = k intersects U to give dif- 
ferent shapes for this intersection. There are 


n?/4 for n even 
(n?-1)/4 for n odd 


connected arcs in the probability curve for s when the pop- 
ulation has finite range. 

The method is used to derive nearly all known results 
for p(s), and a few new results are given. Particular 





attention has been paid to the Pearson Type III and poly- 
nomial Type I populations. Many more or less general and 
fundamental observations are made concerning the explicit 
functional form of p(s). 

It is of special interest to note that the distribution of 
sample range, p(R), is readily determined in the same 
fundamental region as is p(s). The required integral for 
p(R) is shown to be 


n 


p(R)dR= nin * R®daR ox \ 6 (Tay) 
YP Pn-2 
U 


[ — ]"x'sin ’ 
V2n g(¢i) " 
where g9{¢;) is a linear expression in the trigonometric 
functions of the coordinate angles of the region U, and 


where the limits of integration are the same as in the inte- 
gral for obtaining p(s). 92 pages. $1.15. Mic 55-1170 


‘++ sing _, dy ‘dg, 


n~-2 


CERTAIN STATISTICS RELATED TO 
TIME-HOMOGENEOUS BIRTH AND DEATH PROCESSES 


(Publication No. 14,007) 


Peter William Meredith John, Ph.D. 
The University of Oklahoma, 1955 


For a time-homogeneous birth and death process, let 
t.. be the time at which the population size becomes infi- 
nite. Then tis a random variable with expected value t,. 
The Feller- Lundberg phenomenon asserts that under cer- 
tain conditions the probability P(te < oo) >0. It is shown 
here that p(t.~< o)>0 implies P(t..< ©) = 1. Indeed, an 
expression is found for t,., from which the above result, as 
well as a new proof of the Feller- Lundberg Theorem ex- 
tended to birth and death processes, is derived. The latter 
result differs in detail from the one obtained by Reuter and 
Ledermann. 

Tests are obtained for the hypothesis that a given 
process is Poissonian. It is necessary for this purpose to 
obtain statistics whose distributions are independent of the 
value Aof the parameter. Such statistics are called strictly 
improper and a family of them is obtained, each one of 
which provides a test for the hypothesis. These statistics 
ax+by 
cx+dy 
such that cd > 0 and ad >be, and x, y are the lengths of 
time intervals between successive events. The simplest of 





are of the form , where a, b, c and d are constants 


these is the statistic =. , which is shown to have the rec- 
tangular distribution over the range (-1, 1). In general, the 
range is (> . : ), but the distribution is only rectangular if 


c=d. 

The same statistic is examined for the Furry process. 
It is shown that, if x is the length of the ith interval, and y 
is the length of the kit) interval, then the distribution of the 
statistic depends on k, but not on i or oni. This result 
leads to a test for discrimination between the hypothesis 
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that a process is Poissonian, and the hypothesis that it is 
a Furry process. When k is an integer the test is quite 
simple, and, for this case, a table is given, showing, for 
various values of k, the critical value of the statistic and 
the number of observations required at the 0.05 level of 
significance. 54 pages. $1.00. Mic 55-1171 


PERIODIC AND REDUCIBLE 
NONLINEAR DIFFERENTIAL SYSTEMS 


(Publication No. 13,509) 


Richard Frederick King, Ph.D. 
University of Illinois, 1955 


A theorem of Trjitzinsky concerning existence of solu- 
tions for certain nonlinear differential systems of dynami- 
cal type, where the nonlinear parts satisfy a Lipschitz 
condition, is shown to apply to those systems for which the 
linear portions have coefficient matrices which are pe- 
riodic or, more generally, reducible. Attention is cen- 
tered on large values of the independent real variable. In 
order to fulfill the linear hypothesis of this existence theo- 
rem certain restrictions are placed on the characteristic 
numbers of the associated nth-order linear systems. 

For periodic systems with period w and characteristic 
numbers €,,€6,,-°--+,€,the sufficient conditions are that 
there exists an integer m, 1 <_m<n, such that 


lel<ed<--<leml<1, lem|2<]e:| 
Here the €j are roots of | C-el = 0 and for a matrix solu- 
tion X(t) the matrix C is given by 


C = X(t+w)X7(t) . 


The result holds for both distinct and repeated character- 
istic numbers. 

A reducible system has been defined by Liapounoff as 
one which can be transformed into a system with constant 
coefficients by a transformation whose matrix has continu- 
ous and bounded elements while its inverse is bounded, has 
a continuous derivative, and has bounded and continuous 
elements. In this case the characteristic values X,,A,, 
*+*,An Of the reduced constant matrix B are called the 
characteristic numbers. Here the restrictions are that 
for some m, 1<m<n, the real parts R({A) of the char- 
acteristic numbers Satisfy 

R(A,) S ROA2) << SROAm) <0, 2R(Am) < RA) . 

Furthermore since periodic systems may be reduced 
by periodic transformations the results found for such sys- 
tems may be obtained from those for the more-general re- 
ducible systems by observing that 


ae 
R(A) = — log |e] 


for corresponding characteristic numbers. 
34 pages. $1.00. Mic 55-1172 





STRUCTURE THEORY FOR GENERALIZED p-RINGS 
(Publication No. 14,009) 


Gene Levy, Ph.D. 
The University of Oklahoma, 1955 


In 1936 Stone published a representation theory for 
Boolean rings. The following year McCoy and Montgomery 
introduced a representation theory for generalized Boolean 
rings. These rings were subsequently called p-rings. In 
this study the concept of a p-ring is generalized and a 
representation theory for these rings is obtained. 

A q-ring is defined. Using results of Jacobson and 
Birkhoff, it is shown that the characteristic of the ring is 
finite and contains no repeated prime factors. Also, it is 
proven that every q-ring is isomorphic to a subdirect sum 
of Galois fields. With a certain finiteness restriction every 
subdirect sum of Galois fields is shown to be a q-ring. It 
is established that there is a q-ring if and only if q can be 
expressed in a certainform. The structure of the q-rings 
remains rather ambiguous, however. 

The concept of a (q,c)-ring is introduced. Theorems 
establishing the relationship between q and c are proved. 
The structure of the (q,c)-rings is determined as a conse- 
quence of two theorems. The representation theorem of 
McCoy and Montgomery is a special case of one of the 
theorems. 

Some results are obtained for rings in which q=c. A 
conjecture is advanced by the author. 

In 1945 Wade introduced another generalization of the 
p-ring. It is shown that many of the rings studied by Wade 
are (q,c)-rings. 

Finally, commutative, associative, and distributive poly- 
nomial functions on (3,3)-rings are studied. It is shown 


that essentially the only polynomial functions having the 
desired properties are those associated with addition and 


multiplication. 49 pages. $1.00. Mic 55-1173 


ANALYTIC GROUP KERNELS 
AND LIE ALGEBRA KERNELS 


(Publication No. 13,519) 


Ronald Alvin Macauley, Ph.D. 
University of Illinois, 1955 


In this paper we develop a kernel theory for analytic 
groups (that is, connected Lie groups) analogous to the 
kernel theory for discrete groups developed by Eilenberg 
and MacLane. 

Let H be an analytic group. An H-kernel is a pair (K,f) 
consisting of an analytic group K and a homomorphism f 
of H into A(K)/I(K), where A(K) denotes the group of con- 
tinuous open automorphisms of K and I(K) denotes the 
group of inner automorphisms of K. Let H* be a simply 
connected covering group of H and let h be a covering 
homomorphism. An analytic H-kernel is defined to be an 
H-kernel (K,f) for which there exists an analytic map fo 
(not necessarily a homomorphism) of H* into A(K) such 
that the diagram is commutative; p is the natural homo- 
morphism. This definition essentially imposes a 
continuity-like requirement on f which we cannot demand 
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directly since, in general, I(K) is not a closed subgroup of 
A(K). 





H* fo — A(K) 


eee 


H > A(K) / I(K) 


For technical reasons it is necessary to rephrase this 
definition in terms involving the simply connected covering 
group of the automorphism group of K. It is immediate 
from this reformulation that we may associate in a natural 
way with each analytic H-kernel (K,f) a unique Lie algebra 
H’-kernel (K’,f’), where in general X’ denotes the Lie alge- 
bra of a Lie group X and f’ is an algebra homomorphism of 
H’ into D(K’)/J(K’) which is induced by an analytic homo- 
morphism closely related to f; D(K’) denotes the deri- 
vation algebra of K’ and J(K’) denotes the algebra of inner 
derivations of K’. 

An analytic H-kernel structure (K,f) induces a continu- 
ous homomorphism of H into A(C), where C is the centre 
of K. If C is an abelian Lie group and if d is a continuous 
homomorphism of an analytic group H into A(C), we call 
the triple (C,H,d) an admissible kernel system if there ex- 
ist analytic H-kernels with centre C and inducing d. A 
necessary condition for (C,H,d) to be an admissible kernel 
system is that the group of components of C be finitely 
generated and it is shown that this condition is also suffi- 
cient if C decomposes into a direct product C, X D where 
C, is the component of the identity element of C and Disa 
discrete closed H-subgroup of C. 

We now consider a fixed admissible kernel system 
(C,H,d). It is shown that the Eilenberg-MacLane compos- 
ite (K,f) X (L,g) of two analytic H-kernels (K,f) and (L,g) 
is again an analytic H-kernel with centre C and inducing d 
and, further, that the Lie algebra kernel associated with 
this composite is the composite (K’,f’) X-/(L’,g’) of the 
associated algebra kernels. An extension of an H-kernel 
(K,f) is a pair (P,p), consisting of an analytic group P and 
an analytic homomorphism p of P onto H with kernel K, 
which induces in the usual manner the homomorphism f. 
Every extendible H-kernel is shown to be an analytic H- 
kernel. Two analytic H-kernels are called equivalent if 
they differ (in the sense of the composite) only by extendi- 
ble kernels. It is shown that this is indeed an equivalence 
relation and that the composite induces a product on the 
set of equivalence classes of analytic H-kernels which 
gives this set the structure of an abelian group Ker(C,H,d). 
The identity element of this group is the class of all ex- 
tendible H-kernels. The map sending an analytic H-kernel 
(K,f) to its associated Lie algebra kernel (K’,f') induces a 
homomorphism of Ker(C,H,d) into the corresponding abeli- 
an group Ker(C’,H’,d') of equivalence classes of finite di- 
mensional Lie algebra kernels. This homomorphism is 
Shown to be an isomorphism of Ker(C,H,d) onto Ker 
(C',H',d’) when H is simply connected. —_— 

An important feature of the technique we employ for 
obtaining these results is to “factor” the various maps 
under investigation by passing through the universal 
covering groups of both the operator group and the auto- 
morphism groups. This enables us to keep our analyticity 
requirements under control and to utilize the more pre- 
cise relationships between simply connected analytic 
groups and their Lie algebras. 














If Lis an analytic group and r is an analytic homo- 
morphism of L onto H, we may lift the operator group of 
an analytic H-kernel (K,f) to obtain an analytic L-kernel 
(K,fr). This lifting construction induces a homomorphism 
of Ker(C,H,d) into Ker(C,L,dr). Let Q denote the kernel of 
this homomorphism. It is shown that there always exists 
an L and an r such that Q = Ker(C,H,d); that is, every ana- 
lytic H-kernel is lifted to an extendible L-kernel. In par- 
ticular it is sufficient to take L = H* and r = h if C is dis- 
crete, or if H is of dimension less than three, or if His 
semi-simple. In general, if F denotes the kernel of r, we 
obtain a homomorphism of Q into Ext(C,F)/ Ext, (C,F), 
where Ext(C,F) is the group of extensions of C by F with 
trivial F operators on C and Ext; (C,F) is the subgroup ob- 
tained by cutting down, to extensions of C by F, the exten- 
sions of C by L with L operators defined by dr. If we take 
L = H* andr =h, then F is the fundamental group of H and 
Q coincides with the kernel Q(C,H,d) of the natural homo- 
morphism of Ker(C,H,d) into Ker(C’,H’,d'). We show for 
C discrete or for H semi-simple that the above repre- 
sentation of Q specializes to an isomorphism of Ker(C,H,d) 
into Ext(C,F)—in fact for C discrete, the image is con- 
tained in the group ExtA(C,F) of abelian extensions of C 
by F. 

If C decomposes into a direct product U X V of two ad- 
missible closed H-subgroups, we obtain an isomorphism of 
Ker(U,H,dy) X Ker(V,H,dy) into Ker(C,H,d),where dy and 
d,, are induced by d, and we show that this isomorphism 
is onto whenever H is simply connected. We study spe- 
cifically the case in which C decomposes into Cy X D, 
where C, is the component of the identity in C and Disa 
discrete H-subgroup of C. If (K,f) is an analytic H-kernel 
with centre C, we obtain an analytic H-kernel (K/D,fp) 
with centre C, upon factoring by D. The passage from 


(K,f) to (K/D,fp) induces a homomorphism of Ker(C,H,d) 
onto Ker(C, ,H,d,). We denote the kernel of this homo- 
morphism by D(C,H,d) and we obtain natural isomorphisms 


Ker(C,H,d) = Ker(C,,H,d,) X D(C,H,d) 
(1) Q(C, H, d) = Q(C ,,H,d,) X D(C, H,d) ’ 


where Q(C,H,d) and Q(C, ,H,d,) are the kernels of the 
homomorphisms of Ker(C,H,d) and Ker(C,,H,d,)) into 
Ker(C’,H’,d’), respectively. Further, D(C,H,d) is mapped 
isomorphically under the homomorphism of Q(C,H,d) into 
Ext(C,F)/ Extz;«(C,F) mentioned in the last paragraph. 
Finally, the kernel of the homomorphism of Q(C,H,d) into 
Ext(C,F)/ Ext y.{C,F) corresponds to the kernel of the 
homomorphism of Q(C,,H,d,) into Ext(C,,F)/ Exty*(C,,F) 
by the isomorphism (1). 

Also it is shown that for H simply connected we may 
associate (in the usual way) with each analytic H-kernel 
analytic 3-cocycles so as to obtain an isomorphism of 
Ker(C,H,d) into H{H,Co), where this cohomology group is 
computed using analytic cochains. In general, if H* is the 
simply connected covering group of H, we obtain a homo- 
morphism of Ker(C,H,d) into H{H*,C,) and the kernel of 
this homomorphism is again Q(C,H,d). 
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MEASURE IN GROUPS 
(Publication No. 13,789) 


Mark E. Mahowald, Ph.D. 
University of Minnesota, 1955 


PART I 


Let (G,S,(c)u) be a measure space” where G is a group, 
S is a o-ring of subsets of G such that E €S implies XE is 
in S and (o) wis a relatively invariant measure i.e. 


MXE) = o(X)p(E) 


for every X € Gand E€S. This paper investigates the 
measurability of the function o(X). An outer measure inte- 
gral is defined which induces an invariant measure, lV, in 
(G,S). This integral is used to prove the following theo- 
rems which give conditions for the measurability of o{X). 
Theorem 1. If for (G, S,(c)u) the Radon-Nikodym theorem 
is valid and if there exists a set E €S such that v(E) is 
finite and positive then o{X) is S-measurable. (o({X) is S- 
measurable if for every Boral set M of the real line and 
every E €S the set N(o)Ao~({M) A E is inS.) 

Theorem 2. If there exists a set E such that © < p(E)< co 
and if, letting S, = S({yE}), y e G, (G,S.,v) is a separated 
measurable group then o is S-measurable in a o-ring which 
is a Subclass of S. 

We also have 
Theorem 3. If (G,S,(c)y) is totally o-finite and if G is Abe- 
lian, then o is measurable. 

This section closes with an application of the outer 
measure integral to the construction of a relatively invari- 
ant measure having a given representation of the group as 
its multiplier function. 


PART II 


Let Ty be a representation of a locally compact group 
G into the space of endomorphisms of the Banach space of 
integrable functions, L(G). Let T, satisfy the following 
conditions: 
i) fog - |, f g(y)dy e L,(G) for f and gin L,(G). 


ii) For e >0 given there exists a neighborhood of the 
identity V¢ for each function f such that 
|Tyf - f||<e for yev;. 


iii) There exists a set of elements K maximal with re- 
spect to the property: fog = gof for f and g in K, 
such that K is a semi-simple Banach algebra 


closed under translation and operation by Ty. 


iv) For f in K we have || T, f||<P|| £{| uniformly in y. 
Then there exists a normal, closed, subgroup N such that 
the kernel of T,, with respect to functions in K is equal to 
N and such that the functions in K are constant on the co- 
sets of N. Hence we can consider K as a subset of L,(G/N) 
and T,, as an operator on L,(G/N). By an approximate 
identity we shall mean a directed set of functions {u} such 
that lim || uof - f||=0. We then have this Theorem. If 


K C L,(G/N) has an approximate identity then for f eK 
Ty f(x) = f(xy~*) . 


As a corollary we have: 
If L,(G) becomes a semi-simple Abelian Banach algebra 
under o as multiplication then Ty £(x) = f(xy~). 








Some conditions which enable us to assert the existence 
of an approximate identity are included. An example which 
shows the conditions given are not necessary is also in- 
cluded. This example also shows that the result obtained 
is in a sense the best possible. 

52 pages. $1.00. Mic 55-1175 


*We shall use the definitions and notation of measure 
theorectic concepts as given in Halmos, Measure Theory. 





SAMPLE FUNCTIONS OF STABLE PROCESSES 
(Publication No. 13,707) 


Henry P. McKean, Jr., Ph.D. 
Princeton University, 1955 


Various properties of the sample functions of one- 
dimensional symmetric stable processes with exponent 
a(0 < a < 2) are investigated. The sample functions are 
known to be highly discontinuous, and the question is how 
badly do they jump around. The main result is that the 
Hausdorff dimension of the range of almost all sample 
functions is the minimum of @ and 1. Some semi- 
martingales are constructed, and with their help, it is 
shown that when a < 1 almost all paths jump over a given 
compact set of (1 - @)-dimensional capacity 0. The den- 
sity of paths in the line, the existence of martingales of a 
certain form, and the fractional-dimensional variation of 
the paths are considered. 34 pages. $1.00. Mic 55-1176 


UNIFORM ADMISSIBILITY AND ITS APPLICATION 
TO CLASSIFICATION PROBLEMS 


(Publication No. 13,538) 


Wesley Lathrop Nicholson, Ph.D. 
University of Illinois, 1955 


Let G = (Q,/°,R) be a statistical game, where Q is a 
parameter set, J’ a class of randomized decision pro- 
cedures, and R is the resulting risk function. Under cer- 
tain mild restrictions the class A of all admissible ele- 
ments of /° is a minimal complete class for G. In the 
absence of a uniformly minimum risk procedure (i.e., the 
class A consists of more than one element), and if mini- 
max does not provide a reasonable solution to G, some 
other technique must be used to select a solution from the 
elements of the class A. The concept of uniform admissi- 
bility may be helpful in this connection. Let & = (Q, |teT) 
be a partition of Q, and A; the subset of A whose elements 
are admissible over Q,. Let A; be the class of uniformly 
admissible decision functions with respect to the partition 
— ; i.e., each element of Aé is admissible over every set 
Q, of the partition . A partition € is minimal, if A¢ is 
non-void, and if A¢’ is void for any &’ that is a proper re- 
finement of —. The elements of A¢, where & is minimal, 
provide a “best” approximation to a uniformly minimum 
risk rule. Proper choice of € may give an A¢ which con- 
tains only one procedure that is a rational solution to G. 

Application of the technique to the following 
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classification problem is profitable. Y;; (i = 1,2 ; j = 1,2, 
...,N;) and Xj (j = 1,2,...,N) are mutually independent 
chance row vectors. Yj; iS an observation on a multivari- 
ate normal population 7; with unknown mean vector yj; and 
dispersion matrix X. Y; is an observation on a multivari- 
ate normal population 7 which is either 7, or m7. On the 
basis of the set of N + N, + N, vectors we want to make one 
of the two decisions, 7 = 7,, or 7 = 7,. The loss is one for 
an incorrect decision and zero for a correct one. A uni- 
formly minimum risk procedure does not exist, and mini- 
max merely implies that the rule should be impartial when 


bi = fe. Choose € as follows: 


Zt * (UiboaX [Cys . bey (yi, ” He)’ = t), 


where 0<t <+oo. Restricting to invariant decision func- 
tions, the class Aé consists of three rules; always make 
decision 7 = 7,, always make decision 7 = 72, and make de- 
cision 7 = 7 if 


- N,(2N, + N)Q,, + 2N,N(N, - N,)Q,, + N,(2N, + N)Q,, 
> NN,N,(Q,,Q,, = Q,.°) ’ 
otherwise make decision 7 = 7,. Where 


Qi; =(¥- Xs (¥- ¥)’, 


The first two solutions can be discarded on consistency 
grounds. Any invariant rule that differs from one of the 
above three on a Set of positive measure belongs to A; for 
a set of t points which has a finite intersection with every 
bounded linear set. Similar results hold if X is known. 

The k-population univariate normal problem can be handled 
in an analogous manner. 153 pages. $1.91. Mic 55-1177 


GENERALIZED COHOMOTOPY GROUPS 
(Publication No. 13,720) 


Franklin Paul Peterson, Ph.D. 
Princeton University, 1955 


Let 7™K) denote the nt® cohomotopy group of a complex 
K, and let 7™ 7™K) —> H"({K) denote the natural homo- 
morphism defined by Spanier. In this paper we derive re- 
sults concerning the structure of 7™K) by computing the 
kernel and cokernel of 7" for various n in terms of the co- 
homology structure of K. For each prime p, we determine 
a range of values of n for which 7" gives an isomorphism 
on the p-primary components of 7K) and H™K); this 
generalizes the classical Hopf theorem. We also general- 
ize the Steenrod classification theorem by computing the 
kernel and cokernel of 7 “restricted to the p-primary 
components for a further range of values of n in terms of 
the Steenrod reduced p*" powers. In the second part of 
this paper, we introduce cohomotopy groups with coef- 
ficients in an abelian group G; namely, let ™™(K; G) denote 
the set of homotopy classes of maps of K into a space 
whose homology is zero except that its nt? homology group 





is G. For a fixed group G, the properties of 7™(K; G) are 
analogous to those of m™™(K). Furthermore, if G has no 
elements of order 2, then a homomorphism ¢: G— H in- 
duces a unique homomorphism ¢#: m™(K; G)—— 7"(K; H). 
Finally, there is a universal coefficient theorem which 
asserts that 


0—> 7K) @G—2> 7K; G) > Tor(1™""(K),G) — 0 


is a split exact sequence. This reduces the problem of 
computing 7™™(K; G) to that of computing 7"(K). 
80 pages. $1.00. Mic 55-1178 


DEGREES OF COMPUTABILITY 
(Publication No. 13,727) 


Norman Shapiro, Ph.D. 
Princeton University, 1955 


The Kleene Hierarchy is extended to partial relations. 
Quantification over partial relations is studied. Several 
decision problems for classes of real numbers are classi- 
fied in the Kleene Hierarchy and, in the process, proved 
recursively unsolvable. General results relating the 
arithmetic properties of a class of real numbers to the 
position of its decision problem in the Kleene Hierarchy 
are derived. A similar treatment is given for classes of 
recursive functions. 

Particular results are that the decision problems for 
the rational numbers, for the algebraic real numbers, and 
for the primitive recursive functions are all unsolvable. 
The exact degree of unsolvability of these problems is 
found. All decision problems are considered relative toa 
fixed natural notation for the objects under consideration. 

38 pages. $1.00. Mic 55-1179 


DISCONTINUOUS OSCILLATIONS 
(Publication No. 13,729) 


Oliver King Smith, Ph.D. 
Princeton University, 1955 


The mathematical investigations of the present study 
relate to vacuum tube circuits in which so-called “discon- 
tinuous oscillations” occur. Attention is given to the dif- 
ferential equations of two circuits, the Chaikin - Lochakow 
oscillator and the symmetric multivibrator. Heuristic dis- 
cussions of these systems have been given previously, in 
Andronow and Chaikin, Theory of Oscillations (Princeton 
University Press, 1949) for instance. In each case we 
demonstrate the existence, uniqueness, and stability of a 
suitably defined discontinuous periodic solution. The 
present treatment differs from previous ones in setting up 
the circuit equations in such a way that the unknown func- 
tions are continuous, with discontinuities occurring only 
in the derivatives. We then study the phase portrait on a 
curved surface in 3- or 4-dimensional space instead of the 
usual phase plane. 71 pages. $1.00. Mic 55-1180 
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THE APPROXIMATE SOLUTION 
OF INTEGRO-DIFFERENTIAL EQUATIONS 


(Publication No. 14,148) 
Frederick Max Stein, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor E, N. Oberg 


It is known that, under certain conditions, the integro- 
differential equation 


U(u) = Lu) - JPh(x,t)u(t)at = f(x) 


with boundary conditions 
U; (u) = 0 


has a unique solution of the form 


(i = 1,2, ... ,m) 


u(x) = J D(x, t)f(t)at ‘ 


where H(x,t) is the Green’s functionof the problem. This 
dissertation examines the existence, uniqueness and con- 
ditions for convergence of a polynomial, P(x), which 
satisfies the boundary conditions and the criterion that 


f° | (x) - U[P,(x)] | "dx 


Shall be the least for r >0. 

Analogous problems are examined when the approxi- 
mating function is a trigonometric sum and when itis a 
sum of orthonormal functions. When r = 2 it is demon- 
strated how the coefficients may actually be determined in 
any one of the three approximating functions. 

69 pages. $1.00. Mic 55-1181 


ON MULTIPLY MONOTONE FUNCTIONS 
AND THEIR LAPLACE TRANSFORMS 


(Publication No. 13,444) 


Richard Edmund Williamson, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: I. Schoenberg 


The n-times monotone functions are defined and a rep- 
resentation for them is obtained which is analogous to the 





Hausdorff-Bernstein- Widder representation for completely 
monotone functions. The definition is extended to non- 
integer values of n and the inversion of the general repre- 
sentation integral is discussed. Laplace transforms of 
multiply monotone functions are characterized by means 

of a differential operator and the theory is applied to the 
conformal mapping properties of certain Laplace trans- 
forms. 31 pages. $1.00. Mic 55-1182 


SOME EXTENSIONS OF THE SIGN TEST 
(Publication No. 13,743) 


Ralph Wormleighton, Ph.D. 
Princeton University, 1955 


The two-sample sign test is viewed as a test for the 
permutation symmetry of a bivariate distribution, and ex- 
tensions to K-variate distributions are sought. Friedman’s 
rank test, although originally intended as a substitute for 
the F-test in a two-way classification, is such an extension. 
Study of the family of two-sample sign tests obtained by 
comparing the K coordinates pairwise has yielded a sta- 
tistic with an asymptotic Chi-square distribution from 
which a further test of symmetry can be constructed. The 
statistic is based on more degrees of freedom than Fried- 
man’s and is sensitive to a greater variety of alternatives. 
The argument leading to this test is not restricted to the 
case of complete symmetry but may be carried through 
with any specified degree of asymmetry. 

Further, the coordinates may be compared m ata 
time, (2<m<K). The argument can be extended and, 
with a slight modification, can be made to include the deri- 
vation of Friedman’s test. Thus a hierarchy of tests of 
permutation symmetry are available: Friedman’s test 
corresponds to the case, m = 1; when m = k, the corre- 
sponding test turns out to be Pearson’s Chi-square. 

64 pages. $1.00. Mic 55-1183 
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MINERALOGY OF THE GIANT YELLOWKNIFE 
GOLD MINE, YELLOWKNIFE, N.W.T. 


(Publication No. 13,678) 
Leslie Charles Coleman, Ph.D. 
Princeton University, 1955 


A suite of metallic minerals which occur in the exten- 
sive shear zone systems of Giant Yellowknife Gold Mines 





Limited has been studied. The members of this suite ap- 
pear to have been formed during three separate periods of 
mineralization from hydrothermal solutions having a mag- 
matic origin. The introduction of these solutions is be- 
lieved to have been effected by dilation of the shear zones 
that accompanied deformation of the surrounding rocks. 
The metallic minerals were probably formed from these 
solutions by a combination of reaction with, or replacement 
of, pre-existing minerals, and precipitation in relatively 
open space. 
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Each of the mineralization periods is believed to have 
been characterized by a group of minerals and an environ- 
ment of deposition different from those of the other two 
periods. Minerals formed during the first period are 
pyrite and arsenopyrite. Sphalerite, chalcopyrite and 
minor pyrrhotite were formed during the second pericd of 
mineralization and sulphides and sulphosalts containing Pb 
and Sb were the dominant minerals formed during the third 
and last period. The P-T conditions during mineralization 
are believed to have varied progressively from intense 
during the first period (temperatures exceeding 500°C ac- 
companied by high pressures) to relatively mild during 
the third and last period (temperatures below 350°C and 
fairly low pressures). Since most of the gold is believed 
to have been introduced and deposited during the first 
mineralization period, the ore deposit is classed as hypo- 
thermal. 





The most common and hence most important association 
of gold in the ores is with arsenopyrite. This association 
is believed to be a product of time and space rather than 
the result of any type of chemical affinity. Other associ- 
ations which are of less importance are with pyrite, gangue 
minerals, and the younger sulphides and sulphosalts. 
Aurostibite is believed to be a reaction product formed by 
the interaction of S-deficient antimonial solutions with 
pre-existing gold. 

There is a strong possibility that some of the gold was 
originally deposited in solid solution in pyrite and arseno- 
pyrite. However, it seems unlikely that much of it now ex- 
ists in such a state although there may still be appreciable 
ultrafine, dispersed gold intermixed with these sulphides. 
This possibility indicates that great care will have to be 
exerted in obtaining an efficient treatment of the ores. 

86 pages. $1.08. Mic 55-1184 
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STRING QUARTET IN G AND OVERTURE IN E 
(Publication No. 14,085) 


Charles Eric Becker, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Philip Bezanson 


ANALYSIS OF STRING QUARTET IN G 


This quartet was written during the fall and winter of 
1954. The composer had no program in mind, but was at- 
tempting to write a piece of music that would be intelligible 
in itself to a contemporary audience. Elements of the clas- 
sical sonata form have been used in the first movement 
and the sonata-rondo form in the last, while the second 
movement is of ternary construction. There is reference 
in the last movement (beginning at bar 25) to a fragment of 
the first theme from the first movement (bar 6 viola or 
bar 7 first violin), but this segment is altered by octave 
transposition of certain notes to achieve a new shape of the 
line. Reference to a fragment of the second theme of the 
first movement (bar 46) also appears in the last movement 
(beginning at bar 155). Because these references occur in 
such altered shapes, and only in the places named above, 
the composer does not consider this work to be strictly 
generative, but hopes that unity has been achieved in all 
other aspects between the movements as well as within 
them. 

This work is in three movements marked Andante- 
Allegro ma non troppo, Adagio non molto, and Allegro 
Molto con risoluzione. 

The first movement opens with a six bar introduction 
which leads to the first theme group of an abridged sonata- 
allegro form. These fragments are continuously developed 
until they become a longer melody at bar 20. A monothe- 
matic second idea (in Bb) begins at bar 46 being developed 
with both free and strict imitation until bar 71 where a 
closing section begins with a stretto of a fragment of the 





first theme. This closing section becomes the middle or 
development section. The recapitulation begins at bar 95 
and is treated in a more declamatory style. The second 

theme is not recapitulated in the main body of the move- 

ment but is used as a stretto in the coda at bar 120. 

The second movement (in F) is in ternary form and 
throughout this movement there is an emphasis on groups 
of three notes. The contrasting section (in D) begins at 
bar 17 and the return of the principal idea begins with an 
elision at bar 30. 

The third movement was conceived as a large ternary 
form because of the slower middle section. However there 
are elements of the sonata-rondo form present. The ter- 
nary analysis begins at-bar 8 (in G), with the middle sec- 
tion (in D & A) appearing at the Meno Mosso at bar 86. 
The return of the principal section (D to G Major) falls at 
measure number 138. The analysis as a sonata-rondo 
form may be accomplished by accepting the principal sec- 
tion of the ternary form as being ternary within itself. 





ANALYSIS OF OVERTURE 


This overture was written during the spring and sum- 
mer of 1955. The composer had no program in mind but 
was rather attempting to write a piece of music that would 
be a unified whole in itself. 

The overture begins with a long introduction that sets 
the scene for the sonata-allegro form which commences at 
bar 31. The first theme in bars 31 to 41 (woodwinds) is 
treated, from bar 41 until the recapitulation, as three sepa- 
rate fragments. The first fragment, derived from the 
ostinato of the introduction, occurs originally at bar 31 
(oboe), the second at bar 33 (flute), and the third at bar 37 
(clarinet). Another fragment, frequently employed as ca- 
dential or closing material, and which first occurs in bars 
44 to 45 (horns), is used to close the first theme group at 
bar 75. A new idea (in C) appears at bar 85 (first violin) 
and is lyrical and sometimes waltz-like in character. The 
exposition is concluded with the same closing material 
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previously mentioned. This closing section occurs at 
bar 107. 

Bar 117 begins the development section and only ma- 
terial from the first theme group and closing sections is 
used until bar 200 when the introduction (Andante) is 
brought back. It was intended by the composer that this 
statement of the introduction would sound, at the onset, 
like the recapitulation. However, this impression is 
avoided by means of a complete restatement of the second 
theme in counterpoint with the introduction material. 
Finally, this section leads to the true recapitulation at 
bar 222. 

The only distinctive feature of the recapitulation is the 
appearance of the second theme in connection with sub- 
ordinate material from the first theme at bar 261. 

The closing material is used, along with the head of the 
first fragment of the first theme, to form a coda at bar 
296. The overture closes fortissimo on this fragment of 
the first theme. 99 pages. $1.24. Mic 55-1185 


THE CHANSONS OF CLAUDE LE JEUNE 
(Publication No. 13,705) 


Kenneth J. Levy, Ph.D. 
Princeton University, 1955 


Claude Le Jeune (born at Valenciennes, ca. 1530; died 
at Paris, 1600) was the principal composer at Paris during 
the last third of the sixteenth century. His seventy-two 
chansons, comprising about fifteen per cent of his total 
output, are the best body of preserved material for ex- 


amining the history of the chanson in their time. In pre- 
liminary chapters the available biographical material on 
Le Jeune is summarized, along with a general biblio- 
graphical survey of his entire production. There follows a 
detailed bibliography of his chansons. The youthful works, 
beginning with his first publications at Louvain in 1552, 
and continuing through his first publication at Paris, in 
1564, are treated in the next section. Following this, his 
output at Paris is considered in a section devoted to the 
mature works. These are divided into a number of basic 
types: parody chansons, freely-composed chansons in the 
French style, Italianate chansons, occasional works, and 
chansons spirituelles. The types are described, and the 
history of the works within each is traced. When con- 
cordances exist with chansons by other composers, these 
are included in the discussion. The literary texts of all 
the chansons are given. In a concluding summary there is 
a discussion of periodization, literary texts, poetic and 
musical types, cyclic chansons, the relation of words and 
music, vocal combinations and canons, musical humanism, 
modality, chromaticism, metre, rhythm, tempo, and the 
length of pieces. Finally, Le Jeune’s relation to his 
predecessors and contemporaries is examined, and, along 
with it, his position in the history of the chanson. An ap- 
pendix includes a general bibliography, a thematic index of 
Le Jeune’s chansons, and a table of first lines. 

356 pages. $4.45. Mic 55-1186 





A STUDY OF THE ITALIAN SOLO CANTATA 
BEFORE 1750 


(Publication No. 14,300) 


Robert Bower Morris, Mus.Ed.D. 
Indiana University, 1955 


The dissertation is an evolutionary study of the Italian 
solo cantata before 1750. An introductory section treats 
the development of the cantata from the madrigal form in 
the early part of the 17th century. It describes the madri- 
gal and cantata when both were practically indistinguish- 
able. The activity in the Venetian, Roman, Bologna, and 
Neapolitan schools is related, and these schools are used 
as units of division in the main body of the thesis. There 
is also an introductory portion which contains information 
about the poets and poetry. The greatest interest centers 
in the poetry, because the majority of the poets were 
anonymous. The poetry itself was highly stylized and arti- 
ficial, and the main theme was unrequited love. 

The main body of the dissertation involves the analysis 
of eighty cantatas by eighteen different composers whose 
periods of productivity fell within the period of the study. 
The composers are Girolamo Frescobaldi, Luigi Rossi, 
Giacomo Carissimi, Alessandro Stradella, Benedetto 
Ferrari, Francesco Cavalli, Marc’ Antonio Cesti, 
Francesco Gasparini, Maurizio Cazzati, Giovanni Battista 
Bassani, Alessandro Scarlatti, Antonio Caldara, Giovanni 
Bononcini, Emanuele d’Astorga, George Frederic Handel, 
Nicola Porpora, Benedetto Marcello, and Giovanni Battista 
Pergolesi. 

The analysis of each composer’s work is preceded by a 
short section containing biographical information and facts 
about his contribution to the cantata and other musical 
forms. The cantatas are examined for form, texture, 
medium, harmony, tonality, melody, rhythm, meter, tempo, 
text settings, and poetry. The analyses of the works of the 
different composers are compared, and general character- 
istics and patterns of the various periods are noted ina 
concluding section. 

There are fourteen cantatas included with the dis- 
cussions of the composers’ works, and frequent refer- 
ences are made to points of interest in these works. Eight 
of the cantatas which have been reproduced are from pub- 
lications not generally available, and six of the cantatas 
have been transcribed from manuscript or from early 
editions which are not easily read by modern performers. 

In conclusion it was discovered that the cantatas tend 
to pattern according to period of composition. The can- 
tata, which was at first simply strophic variations over 
repeated basses, in the middle period used refrain sec- 
tions. During the later decades the cantata became 
stereotyped with regular alternation of parlando recitative 
and da capo arias. There was a tendency for the cantata 
to become increasingly larger from first to last. 

More than three fourths of the cantatas studied are for 
high voice, many of which seem to be for castrato, be- 
cause of the nature of the poetry. The accompaniments 
were uSually continuo and ’cello, but toward the end of the 
period studied the accompanying medium was greatly en- 
larged. 

The cantatas of the later period tended to use more 
seventh chords and Neapolitan sixths than those of the 
earlier period. In general there was not great harmonic 
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change. The majority of the cantatas were found to be in 
the minor mode. 

The early cantatas tended to have rather improvisatory 
melodies and few sequences, while the melodies of the 
middle and later periods were often built around sequences 
and were highly formalized. 

During the early period there were frequently many 
metrical units within each formal division, but after the 
middle period there was invariably one unit to each di- 
vision. The earlier periods used frequent 6/4, 3/2, and ¢ 
meters which were generally abandoned later. The later 
periods used 12/8 meter which was not seen at the early 
time. 

Many of the works throughout the study were without 
tempo markings, and it has been assumed that the metri- 
cal markings were sufficient indication for 17th and 18th 
century performers. 

There was a tendency for rhythms of the early period 
to be flexible as were the melodies. From the middle pe- 
riod onward rhythms were often rigid and organized in an 
almost mechanical manner. 

197 pages. $2.46. Mic 55-1187 


THE CURRENT STATUS OF THE SYMPHONY BAND: 
THE MEDIUM AND ITS MUSIC 


(Publication No. 14,136) 


Edfield Arthur Odegard, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Himie Voxman 


In the past decade a great deal has been written about 
the band, its instrumentation, how to score for it, its so- 
nority and color possibilities, its versatility, its person- 
nel, its seating arrangements, and other related consider- 
ations. Publishers have expanded their services to meet 
the needs of the growing number of school bands, estimated 
to have increased one hundred fold in the period from 1924 
to 1939° and continuing to grow until now there are over 
75,000 bands in the United States.” A very large percent- 
age of the band pieces currently played, including arrange- 
ments of earlier works, has been published since 1935. 

The volume of materials now available for band makes it 
difficult for directors to become familiar with enough of it 
to enable them to select wisely. Since the problems in- 
volved in choosing band music call for a knowledge of the 
medium itself, and of the principles and problems involved 
in building a band library as well as familiarity with the 
literature, the objectives of this dissertation are three- 
fold: 1. to analyze the band as a medium of musical ex- 
pression, 2. to determine what music is significant or im- 
portant for practical reasons, and 3. to present ideas which 
should be helpful in building the band’s library. 

In order to present as clear a picture of this medium as 
possible, the writer has emphasized the major problems 
and has drawn such conclusions as seem logical. When- 
ever feasible, an objective approach is used, but in some 
cases the only available method is subjective. A statement 
of principles which would allow for differences in local 
conditions was found most satisfactory in dealing with 
topics such as concert band seating arrangements. 


The college band repertory was determined by a tabu- 
lation of performance frequency based on programs col- 
lected by the writer over the past decade, including those 
received through the College Band Directors National As- 
sociation. In order that music intended for educational 
use may also be included, the writer has used high school 
programs and a survey of the numbers used in Iowa band 
contests from 1947 to 1954 inclusive. 

Since the value of any given composition might vary 
considerably in relation to different audiences, conductors 
and players, performance frequency would be a better basis 
of evaluation than the judgment of an individual. However, 
Since popularity is not necessarily a criterion of signifi- 
cance, the writer has indicated numbers which he feels may 
be worthy of more frequent hearings. A more complete 
comparative evaluation of works written by different com- 
posers would only lead to endless complications and would 
be of little value. 

A good band library should contain representative num- 
bers by each of the composers whose works are significant 
or important for the instrumentation and talent of the band 
concerned. The dissemination of information about the 
better band materials should help increase the quantity of 
good music in our band libraries. Directors should pur- 
chase and use only the best of the old and give adequate 
emphasis to the serious music of our time. The better 
composers will not continue writing for band unless di- 
rectors buy their new works. 

If, by clarifying the current status of the concert band 
as a medium of musical expression and by directing at- 
tention to a greater variety of band music, this study proves 
helpful in raising standards and increasing the pleasure in 
music on the part of the millions of people going through 
our schools, it will be well worth the effort. 

527 pages. $6.59. Mic 55-1188 


1. Peter W. Dykema and Karl G. Gehrkens, The Teach- 
ing and Administration of High School Music, p. 9. 








2. D. K. Antrim, “Concert Band Comes of Age,’ Music 
Dealer, Vol. VI, May, 1952, p. 6. 











SYMPHONY NO. 1 
(In One Movement) 


(Publication No. 14,155) 


Richard Joseph Voots, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Philip Bezanson 


The creation of an orchestral work of this type involves 
both careful planning and judicious execution in the ac- 
complishment of its purpose; its purpose being to en- 
compass in one self-contained movement, the wide range 
of expression associated with the normal four movement 
symphony. This particular work is constructed on the 
basic framework of traditional sonata-allegro form ina 
modern, liberal application. The Slow Movement and 
Scherzo of the usual symphony are found here as sections 
within the development, and the finale becomes a free re- 
capitulation in this compact work. The two themes have 
been selected for their broadly contrasting characteristics 
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and their possibilities for modification in variation, frag- 
mentary development, or evolution. They do, however, 
have one strong, unifying link, a predominantly modal 
quality that serves as an over-all integrating factor. All 
of the material used throughout this extended movement is 
derived directly or indirectly from these two themes. 

In the short Introduction, fragments of both themes are 
used. The exposition of the andante theme follows. Its 
repetition is interrupted and extended to become the tran- 
sition to the exposition of the allegro theme. The expo- 
sition closes simply, with an extension of the allegro bridg- 
ing to an introductory passage for the Cantabile (“slow 
movement”) section. In this section the andante theme is 
provided with a rhythmic overlay to take on a folk song 
quality reminiscent of a type of negro spiritual. Its first 
statement is made alla Recitativo and interspersed with 
ritornelli from the Cantabile introduction. A short re- 
transition precedes a tutti repetition, all’ Aria. This is 
followed by a developmental transition oh the andante 
theme, which serves to prepare the listener for the other- 
wise abrupt change in mood in the succeeding Allegro 
Scherzando. This scherzo section is derived, mainly, from 
the allegro theme and is rather free inform. Another de- 
velopmental transition on the allegro theme prepares for 
the recapitulation, which here begins in somewhat unortho- 
dox form as a fugue. The fugue subject is evolved from, 
and serves as, a recapitulation for the allegro theme. The 
stretto of the fugue breaks off abruptly, to be followed by 
the recapitulation of the andante theme, Alla Marcia, now 
recalling a religious folk song type. The work closes 
abruptly and quietly with a short coda, returning some of 
the character of the introduction as a tranquil and subdued 
postlude. 119 pages. $1.49. Mic 55-1189 


























SETTINGS FROM THE PSALMS 
FOR BASS VOICE AND ORCHESTRA 


(Publication No. 14,160) 


James H. Winter, Ph.D. 
State University of Iowa, 1955 





Chairman: Professor Philip Bezanson 


The Settings from the Psalms were written in the hope 
of providing a worthy setting for some of the great re- 
ligious and poetic expressions of mankind, as well as to 
add to the limited repertoire for solo bass voice and 
orchestra. While it is my hope that these four Psalms, as 
I have set them, would not be out of place in a sanctuary, 
they are not intended for use in liturgical services, nor 
indeed are they practicable for most churches, requiring 
as they do a fairly large orchestra. The Settings from the 











Psalms are intended for performance in the concert hall; 








the listener is free to accept them (or reject them) as a 
religious experience, an aesthetic experience, or both. 

The four Psalms selected were chosen because they 
offered suitable contrasts in terms of the work as a whole. 
I have used the Authorized King James version because it 
seems to me to be more poetic, and therefore more musi- 
cally evocative, than the more recent revisions. Compari- 
son of my text with the original will reveal that I have 
omitted portions of the last three Psalms; this was done to 
provide musical unity of mood and structure. It will also 
be noted that at the end of the fourth movement, I have re- 
turned briefly to the music and text of the first; again, this 
was done to supply unity in the complete composition. 

The musical form of each movement is simple enough 
to require little explanation; in each case it was indicated 
by the structural implications of the text. Psalm XXVI 
suggested a simple five-part form (A-B-A-B-A). Psalm 
XXIX, with its reiterated praise, seemed to call for a con- 
tinuous variation form. Psalm XXII, an expression of un- 
relieved anguish except for two brief passages (verses 3-6 
and 8-9), indicated a motivic development to various levels 
of emotional tension, culminating in the climax at verses 
14-15; the motive on which this movement was built may 
be found in the third measure in the violas. Psalm XXVII 
offered less clear internal contrasts; I have utilized an 
orchestral ritornello (measures 14-39 and 78-117) as well 
as a brief orchestral episode (measures 129-140) in order 
to supply this internal contrast, as well as to supply much- 
needed motion to the entire composition. 

I have attempted to set the words metrically according 
to the agogic accent. This has given rise to considerable 
use of irregular measures and frequent meter changes, 
particularly in the third movement. 

The greatest problem was that of maintaining a balance 
between the voice and the orchestra. With the complex 
sonorities which are common in contemporary composition, 
any solo voice is readily masked; with the bass voice, the 
problem becomes greater, in that the instruments having 
the heaviest tonal qualities are pitched largely in the same 
register as the solo. 

This difficulty was most pronounced in the second 
movement, which is largely contrapuntal in character; 
“accompaniment,” in the simplest meaning of the term, 
can be kept to a minimum easily enough, but contrapuntal 
lines tend to assert themselves, and to refuse, as it were, 
to be minimized. 

I have attempted to solve the balance problem by apply- 
ing two principles: that of keeping the number and qualities 
of the instruments light while the voice is being used, and 
that of orchestrating so as to avoid the register in which 
the voice is singing. 116 pages. $1.45. Mic 55-1190 
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CHEMICAL ARCHITECTURE AND BIOLOGICAL 
ACTIVITY OF A SERIES OF CYCLIC 
CARBOXYLIC ACID ESTERS OF CHOLINE 


(Publication No. 14,358) 


John George Adams, Ph.D. 
University of linois, 
Chicago Professional Colleges, 1955 


The choline esters of the isomeric pyridine carboxylic 
acids, aminobenzoic acids, and the nitrobenzoic acids were 
synthesized to correlate the electron density of the car- 
bonyl group of the esters with their biological activity. 
Dipole moment determinations of the N- dimethyl amino- 
ethyl esters were used as an index of the electronic con- 
tribution of the hetero atom in the pyridine carboxylic acid 
esters and the ring substituent in the amino- and nitro- 
benzoic acid esters. Results of the dipole moment studies 
were in agreement with predicted and observed electronic 
effects. Dipole moment studies were not conducted with 
the ortho esters; however, they were included in the bio- 
logical studies. 

Correlation studies of the electronic nature of the 
choline esters with biological activity were based on in 
vitro acetylcholinesterase hydrolysis and inhibition, dose- 
response effects in the frog rectus abdominis muscle, acute 
toxicity in mice, and effects on the isolated rabbit ileum. 
Preliminary studies on ganglionic, cardiovascular, and 
respiratory effects of the compounds were conducted. 

There was good correlation between the electron density 
of the carbonyl group of the esters with acetylcholines- 
terase hydrolysis and inhibition, dose-response effect in 
the frog rectus abdominis muscle, acute toxicity in mice 
and effects on the isolated rabbit ileum. 

It is proposed on the basis of the present correlation 
studies that “receptor substance” and cholinesterase may 
be synonymous and that the biological activity of acetyl- 
choline should be interpreted in terms of its over-all 
chemical architecture rather than its purely spatial char- 
acteristics. 108 pages. $1.35. Mic 55-1191 


THE DETERMINATION OF THE EXCRETION AND THE 
TISSUE DISTRIBUTION OF CARBOXYL CARBON IN 
THE RAT AFTER ADMINISTRATION OF Cc” 
CARBOXYL ACETYLSALICYLIC ACID 


(Publication No. 13,911) 
Wilbur Ryder Borst, Ph.D. 
Purdue University, 1955 


Major Professor: Dr. John E. Christian 


In the study of the excretion and the distribution of 
acetylsalicylic acid in the rat, C’* carboxyl acetylsalicylic 
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acid was used. The labeled drug was made from C™ car- 
boxyl salicylic acid synthesized by a method which is a 
modification of the Kolbe-Schmitt method of preparing 
salicylic acid from the reaction of carbon dioxide and so- 
dium phenolate at 140° C. and 5 atmospheres pressure. 

The synthesized C’* carboxyl salicylic acid had a spe- 
cific activity of 1.6 uc./mg. with a yield of 836.5 mg., or 
28.8 per cent of theory. This yield includes 621.4 mg. ob- 
tained from the original crystallization and 215.1 mg. re- 
covered by a procedure of vacuum sublimation of the sali- 
cylic acid crystallization mother liquor. 

The total radioactivity recovered for this salicylic acid 
synthesis method was 48.3 per cent of which the synthe- 
sized C’* carboxyl salicylic acid was 90.0 per cent and the 
activity recovered from the reaction products was 10.0 
per cent. 

On acetylization of a mixture of labeled and unlabeled 
salicylic acid 669 mg., or 51.5 per cent yield, of C“ car- 
boxyl acetylsalicylic acid having a specific activity of 0.5 
uc./mg. was obtained. The total yield including labeled 
salicylic acid by a vacuum sublimation procedure after 
alkaline hydrolysis of the acetylsalicylic acid was 82.2 
per cent. 

A method of separation by chromatography of the para 
isomers from the ortho benzoic acid compounds was de- 
veloped using a solvent system of benzene-glacial acetic 
acid-water. Autoradiographs of the chromatograms to- 
gether with a chemical test for detecting free salicylic acid 
in acetylsalicylic acid with a sensitivity of less than 2 
p.p.m. of free salicylic acid were used to show that the 
synthesized C’* carboxyl acetylsalicylic acid had a high 
degree of purity. 

For determining the metabolic pathways of the excre- 
tion products 2 pc. of C'* carboxyl acetylsalicylic acid in a 
total dose of 450 mg./Kg. body weight of aspirin was ad- 
ministered in 2 ml. of a one per cent methocel suspension 
by stomach tube. Identical doses were given to 5 white, 
female (Purdue-Wistar strain) rats the average weight of 
which was 200 Gm. The rat was immediately placed in a 
metabolic apparatus equipped to absorb the expired carbon 
dioxide and to separate the urine from the feces. 

The individual 5 samples of each excretion product 
were combined to give a sample representing an averaged 
sample. Each product was measured for its radioactivity 
by a gas-flow counter having an efficiency of 40.8 per cent. 
Corrections for absorption, counting efficiency and back- 
ground were made for each sample which was deposited on 
aluminum planchets in duplicate. The results showed that 
83.3 per cent of the drug was excreted in the urine, 9.0 per 
cent in the feces and none in the expired carbon dioxide. 

For determining the amount of accumulation of acetyl- 
salicylic acid in the tissues 5 rats were given 450 mg./Kg. 
body weight doses and 5 more were given 20 mg./Kg. doses 
as above. Each dose level contained 2 pc. of C’*. The ab- 
sorption of the drug was allowed for 30 minutes at which 
time the rat was sacrificed and its organs removed by 
autopsy, blotted dry and weighed. 
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The organs used were the liver, spleen, heart, brain, 
lung, kidney, adrenal, and pituitary glands and the blood. 
To determine the amount of drug absorbed from the intesti- 
nal tract, the entire intestinal tract was removed. The 
radioactivity found in the carcass represents the re- 
mainder of the drug absorbed other than that in the organs 
given above. 

Homogenates or solutions were made of each of the 5 
combined organs, intestinal contents and carcasses for 
radioactivity measurement. These, together with the 
plasma and red blood corpuscles (R.B.C.) were determined 
for their accumulation of the drug by their radioactivity 
measured as given above. 

The accumulation of the drug, or its salicyl metabo- 
lites, was determined at the two dosage levels. Of the 
organs tested at the higher dose level, the lung and adrenal 
gland, with the exception of the kidney, showed the highest 
degree of accumulation of the drug. At the same dose level 
the liver, heart and pituitary gave about 70 per cent, the 
spleen and brain about 17 per cent as much accumulation of 
the drug as found in the lung or adrenal gland. 

At the lower dose level the lung and plasma, with the 
exception of the kidney, showed the highest degree of ac- 
cumulation. The heart gave about 50 per cent, the liver 
about 37 per cent, while the spleen, adrenal and pituitary 
gland gave 20-30 per cent as much accumulation of the 
drug as was found in the lung or plasma. The brain gave 
the lowest degree of accumulation of about 6 per cent. 

On the tissue-plasma ratio per mg. dry tissue weight 
the adrenal gland showed the greatest variation, the lung 
showed the highest and the brain showed the lowest ac- 
cumulation of the drug at both dose levels. 

At the higher dose 12.1 per cent was absorbed from the 
methocel suspension in the 30 minute period. Of the total 
drug absorbed 63.2 per cent was found in the carcass. At 
the lower dose 41.3 per cent was absorbed and 78.5 per 
cent of the absorbed drug was found in the carcass. 

97 pages. $1.21. Mic 55-1192 


A PHARMACOLOGIC STUDY OF COMBINATIONS 
OF ANTIHISTAMINIC SUBSTANCES 


(Publication No. 14,204) 


Joseph Anthony Kaiser, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Casimir T. Ichniowski 


Certain combinations of antihistaminics were investi- 
gated with the hope of securing a combination which might 
promise certain unique features. 

The currently available antihistamine agents are not 
satisfactory from the standpoints of efficacy and the unde- 
sirable side effects which they induce. It was of interest 
to determine experimentally whether or not combinations 
would provide mixtures of greater physiologic effect and 
equal or lesser toxicity. Such combinations showing a 
more favorable experimental therapeutic index might prove 
more useful clinically than any single component. 

The procedure of Siegmund, Granger and Lands (1947) 
was used to determine the anti-asthmatic activity of the 
histamine antagonists. Each guinea pig was subjected toa 





pretest by being placed in an atmosphere of a finely dis- 
persed histamine mist. Compressed air maintained ata 
pressure of 300 mm. of mercury was used for the nebuli- 
zation of a 0.2% aqueous solution of Histamine Phosphate. 
Animals not succumbing to convulsions within a period of 
two minutes were not used. After a rest of at least three 
hours, the animals were given an intraperitoneal injection 
of the antihistaminic. Thirty minutes later they were again 
placed in the histamine atmosphere. All animals re- 
exposed to the mist for at least six minutes without show- 
ing symptoms of histamine intoxication were considered 
protected. 

An isolated guinea pig ileum procedure served in evalu- 
ating the antispasmodic activity. The method was essenti- 
ally that reported by Chen, Ensor and Clarke (1948). The 
experimental design, all or none in character, was pat- 
terned after Miller, Becker and Tainter (1948) which in- 
volved the determination of the amount of antihistaminic 
preparation which would suppress the spasmogenic effect 
of a submaximal dose of histamine. Histamine base 0.2 
mcg./ml. was the submaximal spasmogenic dose. 

The procedure of Graham (1947) was followed in the de- 
termination of the protection afforded by the antihista- 
minics against histamine induced vasodepression. Cats 
under Phenobarbital anesthesia were used. 

The acute toxicity of the preparations was determined 
in guinea pigs injected intraperitoneally. Benadryl Hydro- 
chloride was employed as the standard for comparison in 
all tests. 

The method of Litchfield and Wilcoxon (1949) was used 
to evaluate all experimental data. In addition to the usual 
parameters of activity, the combinatory efficiency (Naranjo 
and Naranjo 1952) was calculated in the following manner: 
C.E. = {P/cP in which fP = the relative potency established 
experimentally. cP = qP, + rP, + vP, in which 1,2, 
and 3 refer respectively to the components, P is the po- 
tency relative to Benadryl Hydrochloride, and q, r, and v 
are the respective proportions of the components. When 
C.E. = 1, it indicates additive behavior, while C.E. less 
than 1 and C.E. greater than 1, indicate respectively infra 
and supra additive effects. 

Of sixty combinations screened for anti-asthmatic ac- 
tivity only twelve were of sufficient activity to warrant 
further study. Combinations C-8 and C-10 exhibited the 
highest order of anti-asthmatic efficiency which was ap- 
proximately four times that expected if the activity of the 
components were additive. 

The P.D., of C-8 (1/2 Pyribenzamine Hydrochloride 
and 1/2 Thephorin Tartrate) is 0.405 mg./kg.; of Pyri- 
benzamine Hydrochloride, 1.70 mg./kg.; of Thephorin Tar- 
trate, 1.57 mg./kg. Dose-effect relationships show that a 
dose of 0.405 mg./kg. of Pyribenzamine Hydrochloride 
would be expected to protect only 8% of the animals. A 
dose of 0.2025 mg./kg. would be expected to protect ap- 
proximately 1.7% of the animals. With Thephorin Tartrate, 
a dose of 0.405 mg./kg. would be expected to protect only 
1.5% of the animals while 0.2025 mg./kg. would be com- 
pletely ineffective. C-10 (2/3 Pyribenzamine Hydrochloride 
and 1/3 Thephorin Tartrate) presents a similar picture. 

The combinations C-8 and C-10 proved to be the most 
efficient of thirteen combinations tested for antispasmodic 
activity. The respective C.E. ratings were 4.3 and 3.8. 

Approximate C.E. values for C-8 and C-10, as deter- 
mined by the inhibition of histamine vasodepression are 
less than one. 
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The toxicological efficiency of C-8 and C-10 was found 
to be 1.004 and 0.997 respectively. 

The lack of a demonstrable increase in toxicity of the 
combinations together with a marked supra-additive anti- 
histaminic action as determined experimentally may prove 


to be of some therapeutic merit. 
47 pages. $1.00. Mic 55-1193 


A COMPARATIVE EVALUATION OF 
THE SUPPRESSIVE EFFECTS OF COMBINATIONS 
OF ADRENERGIC BLOCKING DRUGS 
ON ADRENALINE VASOPRESSION 


(Publication No. 14,209) 


William Homer Lawrence, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor C. T. Ichniowski 


A suppressive blockade of adrenaline vasopression was 
employed for the comparative evaluation of adrenolytic ac- 
tivities of combinations of adrenergic blocking drugs. Two 
criteria of adrenolytic activity were utilized for compari- 
son, namely the degree of inhibition of adrenaline pressor 
action and the duration of the decreased pressor response. 
Dogs suitably anesthetized with Nembutal served as the 
test animals. 

The method used in this study involved the determi- 
nation of uniform control responses to adrenaline, the ad- 
ministration of adrenergic blocking material and then 
establishing the length of time required for complete re- 
covery from the adrenergic blockade instituted. Recovery 
from blockade was considered complete when control re- 
sponses of adrenaline of the same or greater magnitude 
were obtained. 

The “t” test was used to analyze the data statistically. 
Significance at the 10% level (P = 0.10) was selected as the 
basis of comparison. 

Seven selected combinations of adrenergic blocking 
agents studied for possible additive effects were: 


“A” --- 0.05 mg. Regitine + 0.25 mg. Benodaine. 


“B” 0.05 mg. Regitine + 0.5 =mg. Priscoline. 
a ed 0.25 mg. Benodaine + 0.5 mg. Priscoline. 
“Ww” 0.375 mg. Benodaine + 0.025 mg. Regitine. 

“xX” 0.375 mg. Benodaine + 0.25 mg. Priscoline. 
Fy" 0.075 mg. Regitine + 0.125 mg. Benodaine. 
‘3° 0.075 mg. Regitine + 0.25 mg. Priscoline. 


The quantities shown above represent the respective 
doses administered per kilogram of animal in order to ef- 
fect adrenergic blockade. 

The adrenergic blocking preparations were so consti- 
tuted as to represent two ratios of combinations: (a) one 
half of each of the suppressive doses and (b) three fourths 
and one fourth of the respective effective dosages. 

Three combinations C, W and X are additive from the 
standpoints of both intensity and duration of action. Prepa- 
ration A is additive in regard to duration but may produce 
a somewhat greater suppressive effect than additive. Com- 
bination Z produces an additive suppressive effect which 
did not persist as long as expected. 

The effects of “Y” can not be interpreted clearly in 





view of the high ‘t” value (1.60). Combination B yielded a 
blockade which was less than additive with respect to both 
intensity and duration. 

When used singly, Benodaine 0.5 mg., Priscoline 1.0 mg. 
and Regitine 0.1 mg. per kilogram of dog respectively pro- 
duce experimentally suitable partial blockades of adrenaline 
vasopression. 

The sensitivity of the animals to adrenaline does not ap- 
pear to influence the rate of recovery from the type of 
adrenergic blockade utilized in the present study. 

No definite correlation between the sex of the dog an 
recovery time could be established. : 

No consistent relation between the degree of adrenergic 
blockade and the duration of such action is apparent. 

48 pages. $1.00. Mic 55-1194 


HISTOCHEMICAL LOCALIZATION 
OF FLUORESCENT CONVULSANTS 


(Publication No. 14,363) 


Steven Edward Mayer, Ph.D. 
University of Illinois, 
Chicago Professional Colleges, 1955 


The intracellular localization of a group of acridone 
derivatives which have characteristic effects on the central 
nervous system has been studied by means of fluorescence 
microscopy. The following conclusions can be drawn: 

1) The convulsant 10(2-diethylaminoethyl) ,9-acridone 
localizes in the nuclei of central nervous system cells with 
the most intense fluorescence occurring in the nucleoli. 
This can be demonstrated after minimal convulsant doses 
in rats and cats. There are at least three neuronal types 
which do not show this characteristic pattern: the cere- 
bellar Purkinje cells and the retinal neurones other than 
the inner nuclear layer. With the exception of the kidney 
and the adrenal medulla nuclear fluorescence of other or- 
gans is of much lower intensity. 

2) The more potent convulsant 10(2-dimethylamino- 
propyl),9-acridone can be visualized only after doses at 
least three times the convulsant threshold. Under these 
circumstances it localizes much more diffusely within 
central nervous system cells than the above compound. 
Why approximately equimolar doses of these two drugs 
have such a different intracellular localization is not known. 

3) The quaternary congener 10(2-trimethylamino- 
propyl),9-acridone is effective as a convulsant only after 
administration into the central nervous system or on the 
pia mater. After intravenous administration the nuclei of 
brain capillary endothelium, the nuclei of pial mesenchyme 
and glia, the tela choroidia, and the area postrema will 
stain. Even after large doses very little fluorescence ap- 
pears beyond the confines of brain endothelial cells. Reti- 
nal fluorescence is limited to the rods and cones and the 
pigment epithelium nuclei. Intracerebral injection pro- 
duces convulsions and nuclear fluorescence. 

The possible relationship between the localization of 
these drugs and their site of action as convulsants is dis- 
cussed in terms of the contrast between acridones and 
other vital nuclear dyes, their site of binding in the nu- 
cleus, and the hypothetical role of central nervous system 
nuclei in the mechanism of convulsions. 
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The nature of the blood-brain barrier has been studied 
by means of the quaternary congener. This study empha- 
sizes the importance of the dose and of the chemical con- 
figuration of any dye used to evaluate the anatomical site 
of this barrier. 118 pages. $1.48. Mic 55-1195 


THE EFFECT OF ESTRADIOL BENZOATE ON 
THE ANTERIOR PITUITARY OF 
ADULT FEMALE CASTRATE RATS 


(Publication No. 14,012) 


Lloyd Glenn McArthur, Ph.D. 
The University of Oklahoma, 1955 


From an extensive accumulation of experimental data 
it is generally agreed that the pituitary contains three 
gonadotropic factors, namely; (a) follicle stimulating hor- 
mone (FSH), which is concerned with the development and 
maturation of the Graafian follicle and the enclosed ovum; 
(b) luteinizing hormone (LH), which induces ovulation and 
subsequent corpus luteum formation; (c) luteotropic hor- 
mone (LTH), which is necessary for the persistence and 
continued function of the corpus luteum. 

The reciprocal influence of estrogen on the pituitary is 
recognized but the specific effects are not clarified. Some 
investigators believe that estrogens inhibit or suppress all 
of the pituitary factors. On the other hand considerable 
evidence has accumulated indicating that the pituitary 
gonadotropic factors are separate and distinct entities and 
are affected differently by estrogens; e.g., stimulation of 
the LH release with a concomitant inhibition of FSH. 

The effect of estrogen upon the intracellular synthesis 
of LH is unknown. In an attempt to clarify this phase of 
pituitary function, 392 adult female rats of the Sprague- 
Dawley and Holtzman strains were castrated and divided 
into four groups. Two of the groups received 1.0 micro- 
gram estradiol benzoate daily for 30 and 180 days re- 
spectively, and compared with the two other groups re- 
ceiving 25.0 micrograms daily for 30 and 180 days. These 
procedures would deplete the pituitary LH. The pituitaries 
from these animals killed at various times after cessation 
of estrogen treatment and were tested in a total of 323 im- 
mature normal and hypophysectomized rats. The extent to 
which the processes of synthesis were affected in the dif- 
ferent groups should be reflected by the time required for 
LH to reappear within the gland after estrogen treatment 
was terminated. 

The time required for LH to return to the pituitaries of 
those animals treated with 1.0 microgram estradiol benzo- 
ate daily for 30 days was between six and nine days com- 
pared with nine to twelve days for those receiving 1.0 
microgram for 180 days, whereas, the time required for 
LH to return in the pituitaries of animals receiving 25.0 
micrograms estradiol benzoate daily for 30 days was 
between 18 and 20 days as compared to 20 to 21 days for 
those receiving 25.0 micrograms for 180 days. 

A cytological study was made of pituitary glands re- 
moved at different stages of the investigation in which 
consideration was given to the number, distribution, type 
and alterations of those cells which are thought to be in- 
volved in the secretion of FSH and LH. Close correlation 
was found with the physiological results. 





Although the time required for the return of the LH 
was two to three times longer in those animals receiving 
the relatively large doses, there was no Statistically sig- 
nificant difference in the results of the groups receiving 
estrogen for 30 days as compared to 180 days. It would 
appear that estrogen is concerned primarily with LH 
release and affects its synthesis only when present in 
many times the normal physiological level. 

73 pages. $1.00. Mic 55-1196 


A DOG BLOOD PRESSURE ASSAY OF, 
AND THE EFFECT OF MORPHINE DERIVATIVES ON 
RAT BRAIN CHOLINEACETYLASE ACTIVITY 


(Publication No. 14,132) 


Ralph William Morris, Ph.D. 
State University of Iowa, 1955 


As a part of studies designed to discover correlations 
between the pharmacologic actions of the potent analgetics 
and their relationship to the metabolism of acetylcholine, 
the effects of some morphinan derivatives on rat brain 
cholineacetylase were determined. The cholineacetylase, 
contained in extracts of acetone-dried powder of rat brain, 
was incubated for one hour with the necessary substrates 
and co-factors in a medium essentially that used by pre- 
vious investigators. Attempts to assay the synthesized 
acetylcholine by the classical frog rectus abdominus 
muscle bioassay procedure were abandoned, since the 
limited number of observations possible on each muscle 
strip, the direct affect of the drugs on the muscle strips, 
and the intra- and inter- variabilities between strips did 
not allow for adequate statistical control. Available 
colorimetric methods did not have sufficient sensitivity. 
Accordingly, in order to allow for adequate statistical 
control and to achieve a more rapid bioassay procedure, 
the nembutalized and neostigminized dog carotid blood 
pressure preparation was adopted. Statistical analyses 
of data so obtained indicated that this preparation 1) has 
sufficient sensitivity, 2) allows rapid and multiple deter- 
minations, and 3) yields reliable and reproduceable 
assays, even in the presence of drugs. 

The effect of pentobarbital on cholineacetylase activity 
has been reinvestigated, utilizing the dog carotid blood 
pressure bioassay procedure, and the results shown to 
compare favorably with literature reports. The effects 
on cholineacetylase activity of morphine, Nalline®, levo- 
rphan, levallorphan, dextrorphan, and dextrallorphan, in 
concentrations between 107’ and 10~ molar, have been 
investigated. Significant depression of activity was ex- 
hibited by morphine (107° molar) and levallorphan (107° 
molar); and significant stimulation of activity by levorphan 
(10~° molar), levallorphan (107° molar) and dextrorphan 
(10-° and 10 molar). From the data obtained it was 
concluded that no correlations could be drawn between the 
analgetic activity of morphine and the congeners of mor- 
phine studied and their effects on cholineacetylase activity. 
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THE ASSAY OF RADIO-IODINE (I'*’) 
AND RADIO-PHOSPHORUS (P*’) 
USED FOR MEDICINAL PURPOSES 


(Publication No. 13,9239) 


John Joseph Pinajian, Ph.D. 
Purdue University, 1955 


Major Professor: John E, Christian 


Four methods of calibration of I'*’ for medicinal pur- 
poses have been investigated. These methods include 
calibration using the electroscope, the method of absolute 
beta counting, the method of the Simulated I'*’ Reference 
Source, and the method of liquid counting. The primary 
purpose of this investigation has been the need for the 
establishment of a monograph on the assay of radio-iodine 
(I'°’) for inclusion in the 1955 revision of the Pharmacopeia 
of the United States. 

The constant describing the roentgens per millicuric 
per hour at one centimeter distance in standard air has 
been re-evaluated using the recent values for the cross 
section in the range of 0.01 to 4.00 Mev. 

The factors affecting the absolute beta counting rate 
using a collimating device with the Geiger-Muller counter 
have been evaluated. 

A radio-chemical purity test has been devised involving 
an automatic scanning device with chromatographic proce- 
dures has been developed. A test has been established for 
the ionic nature of the activity, as well as its distribution. 

Mass absorption coefficients on various backing have 
been investigated and a test established for the identifica- 


tion of the radiation through its mass absorption coefficient. 


The calibration of P** has been investigated in a pre- 
cursory way. The method of the collimated Geiger-Miiller 
counter and the method of the Simulated P*®* Reference 
Source was used. 

As a result of this work, the following procedure of 


analysis is proposed for I'** which is to be used medicinally: 


1. Primary calibration of the I’*’ activity by use of 


absolute beta counting with the collimated counter or the 
method of the Simulated I'* Reference Source. 
2. Secondary calibration of the I'*’ activity by use of 
the electroscope. 
3. Characterization of the beta radiation by the deter- 
mination of the mass absorption coefficient. 
255 pages. $3.19. Mic 55-1198 


COMPARISON OF NEUROMUSCULAR BLOCKADE 
PRODUCED BY DECAMETHONIUM 
AND TUBOCURARINE ON ANTAGONISTIC MUSCLES 


(Publication No. 14,366) 


Stanley Vladimir Susina, Ph.D. 
University of Illinois, 
Chicago Professional Colleges, 1955 


Although it is well known that both decamethonium and 
tubocurarine produce block of neuromuscular transmis- 
sion, there is ample evidence that these two agents produce 
their effects by different means. The purpose of this study 
was to employ a method of analysis which could possibly 
lead to a clearer understanding of the differences in the 





effects of; and the differences in the sensitivity to; de- 
camethonium and tubocurarine, on antagonistic muscles in 
several species. 

In order to differentiate between species and muscles, 
we selected for study four different species: the chicken, 
cat, rabbit, and dog. Isometric contractions of flexor 
and extensor muscles were recorded simultaneously. 
Drug effects were measured either as contraction or as 
contracture. Sensitivity of muscles to paralytic effects 
were determined by plotting the per cent paralysis against 
the logarithm of the corresponding dose, and obtaining by 
interpolation from the dose effect curve constructed, 
either the PD50 (the dose of agent required to produce a 
50 per cent decrease in contraction height) or the CD50 
(the dose of an agent required to produc2 a contracture 
50 per cent of the maximum). Mean PD50s and CD50s 
and standard deviations of the means were calculated for 
each muscle and for each drug in all species t2sted. 
Ratios of the PD50s and CD50s for the two antagonistic 
muscles were obtained and means of the ratios were cal- 
culated. P values of the difference between mean PD50 
ratios of antagonistic muscles were obtained 

Results of these experiments revealed the following: 

1. Sensitivity of the flexor and extensor muscles to 
tubocuratine was greatest in the rabbit and decreased 
successively in the dog, cat, and chicken. 

2. Sensitivity of the flexor and extensor muscles to 
decamethonium was the reverse of that seen with tubo- 
curarine. 

3. The extensor muscle was more sensitive than the 
flexor muscle to the effects of tubocurarine in the cat and 
dog; whereas, in the chicken and rabbit, the flexor muscle 
was more sensitive to the effects of tubocurarine. 

4. The extensor muscle was more sensative than the 
flexor muscle to the effects of decamethonium in the 
chicken; while in the other species tested, the flexor mus- 
cle was more sensative than the extensor. 

5. In the chicken, acetylcholine, decamethonium, and 
nicotine produced contracture as well as a decrease in 
the contraction height in both of the muscles tested. In the 
other species tested, only the decrease in contraction 
height was produced. 

6. Tachyphylaxis to decamethonium was observed in 
the tibialis and plantaris muscles of the dog; the plantaris 
demonstrated considerably greater tachyphylaxis than the 
tibialis. 

7. The effects of tubocurarine were effectively antago- 
nized by neostigmine and Tensilon in all of the muscles 
tested in the species tested. 

8. The effects of decamethonium were effectively an- 
tagonized by the anticholinesterases only in the dog and 
rabbit, the two species least sensitive to decamethonium. 

9. The tetanus-twitch ratios in the dog and rabbit, the 
two species in which the effects of decamethonium were 
antagonized by anticholinesterases were lower than those 
of the cat and chicken, the two species in which antagonism 
was not observed. 

It is concluded from these results that among all the 
muscles tested, independent of species, and independent of 
whether the muscle was flexor or extensor, there was a 
direct relationship between the PD50 for tubocurarine and 
the tetanus-twitch ratio. Conversely, there was an inverse 
relationship between the tetanus-twitch ratio and the PD50 


for decamethonium. 
112 pages. $1.40. Mic 55-1199 
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A GENERAL STUDY OF THE EFFECTS OF LIPIDS 
UPON THE QUANTITY OF PEROXIDES 
PRODUCED BY PHOTOSENSITIZED ZINC OXIDE 


(Publication No. 14,451) 


Frederick Claire Blubaugh, Ph.D. 
The Ohio State University, 1955 


Zinc oxide is a common ingredient of many medicinal 
products used in the treatment of a wide variety of derma- 
tological conditions. The vehicle for such preparations 
consists mainly of the fixed oils derived from plants or 
animals or petrolatum. 

Peroxides are produced by photosensitized zinc oxide 
in the presence of oxygen, water, and miscellaneous com- 
pounds. This study has been concerned with the effect of 
fixed oils upon the quantity of peroxides produced in lini- 
ments containing zinc oxide exposed to ultraviolet light. 
Since Calamine, U.S.P. XIV, is essentially zinc oxide, 
Calamine Liniment, N.F. [X, with modifications, was se- 
lected as the preparation for study. In the study, Calamine 
was replaced with Zinc Oxide, U.S.P., while other medici- 
nal oils were substituted for Olive Oil. 

The fixed oils selected for study were Olive, Expressed 
Almond, Peach Kernel, Lard, Castor, Cottonseed, Sesame, 
Linseed, and Cod Liver Oil. Mineral Oil was also in- 
cluded. 

Zinc Oxide (Merck) and Zinc Oxide (Zoco), both U.S.P. 
labeled Zinc Oxide, were comparatively studied with Olive, 
Cottonseed, and Mineral Oil. Calamine Liniment, N.F., 
modified with respect to the oil was comparatively studied. 
The oils used included Olive, Expressed Almond, Cotton- 
seed, and Mineral Oil. 

The effects of the addition of squalene to Zinc Oxide 
Liniments were comparatively studied. The oils used were 
Olive, Cottonseed, Linseed, and Mineral Oil. 

Five (5) gram samples of the liniments were irradiated 
30 minutes by ultraviolet light in 100 ml. of distilled water 
and in 100 ml. of 0.2 M sodium formate solution. Each 





ingredient in an amount present in a 5-gram Sample was 
likewise irradiated, as well as combinations of two in- 
gredients. 

The addition of fixed oils markedly reduced the quantity 
of peroxides produced by photosensitized zinc oxide. There 
was considerable variation in the amount of peroxides pro- 
duced among the several fixed oils. This study did not re- 
veal any reason for the wide variation in peroxide forma- 
tion. There was no correlation with such constants as 
iodine value, acid value, saponification value, refractive 
index, etc. Two grades of olive oil used in the study gave 
different values. 

The addition of sodium formate to the irradiating 
medium increased the peroxide production by zinc oxide 
when exposed to ultraviolet light. The amount of peroxide 
was markedly reduced by the addition of fixed oils, while 
the use of Mineral Oil had little effect. 

The addition of Calcium Hydroxide Solution to the oil- 
zinc Oxide mixtures increased the quantity of peroxides 
with some oils and decreased the amount produced with 
other oils. 

Zinc oxide from different sources varied in peroxide- 
producing ability. This is in all probability associated with 
the method of manufacture. 

Calamine Liniment, N.F. [X, produced a greater quan- 
tity of peroxide than the same preparation without ferric 
oxide. The addition of ferric oxide to the Mineral Oil Lini- 
ment, however, reduced the quantity produced. 

The addition of squalene to the Zinc Oxide Liniments 
increased the quantity of peroxides produced. 

If peroxide production is responsible in part or com- 
pletely for the medicinal values of Calamine Liniment, the 
characteristics of the Zinc Oxide, Calamine, and fixed oil 
Should be carefully designated. Since it was shown that the 
addition of other agents to Calamine Liniment affected the 
peroxide production, more study is indicated to determine 
what substances would increase or decrease this property. 

92 pages. $1.15. Mic 55-1200 
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PERCEPTION AND COMMON SENSE 
IN THE WRITINGS OF THOMAS REID 


(Publication No. 13,690) 
Meredydd Evans, Ph.D. 
Princeton University, 1955 


Our aim is to examine and evaluate Reid’s appeal to 
common sense. In order to do this we have confined our 
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attention to a general discussion of Reid’s account of per- 
ception. This illustrates his methodology in operation. 

In the Introduction we indicate what Reid’s motives were 
in combating scepticism and try to argue that he failed to 
understand adequately the character of Humean scepticism 
in particular. We then note Reid’s contention that this 
scepticism has its source in the doctrine which states that 
the sole immediate objects of all mental processes are 
ideas - “the ideal doctrine.” 
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The first chapter deals with some effective criticisms 
directed by Reid against the ‘copy’ version of the repre- 
sentative theory of sense-perception. Reid’s contention 
that we can compare our sensations (ideas) with physical 
qualities and thus discover that there is no resemblance 
between them is, however, rejected as irrelevant. On the 
other hand, his strictures against compositionalism, con- 
sidered as a genetic account of perception is fully justified. 
We do point out, nonetheless, that Reid overlooked the pos- 
sibility that Locke was attempting to give a logical rather 
than a psychological analysis of perception. We also argue 
that Hume did not, as Reid claimed, confuse the ‘act’ of 
apprehending with the content apprehended. 

In the second chapter we consider more general criti- 
cisms of the ideal doctrine. Four conclusions in particular 
emerge from the discussion. (i) Reid was justifiably puz- 
zled about the nature of ‘immediate awareness,’ i.e., the 
relation which, it is claimed, holds between the mind and 
its ideas. (ii) It is at least doubtful whether Reid was cor- 
rect in maintaining that Locke’s doctrine of Sensitive 
Knowledge is inconsistent with the latter’s representation- 
alism. (iii) Reid did not understand adequately Berkeley’s 
account of sensible existence. In general, his interpre- 
tation of the classical empiricists’ use of the ‘idea’ termi- 
nology is ultra-mentalistic. On the other hand, his claim 
that Berkeley was not as near to the Vulgar as he seemed 
to think can certainly be upheld. (iv) Reid criticises ef- 
fectively some aspects of Hume’s theory of belief but tends 
to overlook other significant aspects of it. In considering 
Reid’s criticism of Hume in this connection we are led to 
discuss briefly the former’s account of remembering and 
imagining. 

The third chapter deals with Reid’s own attempt at pre 
senting an alternative account of perception. We discuss 
his account of the nature of sensation-statements, with 
which we are in general agreement, and then proceed to 
consider his doctrine of suggestion. This leads us to dis- 
cuss Reid’s assertion that perceiving involves having sen- 
sations in some sense and we arrive at the conclusion that 
it is wholly impossible to decide what Reid means by this 
assertion. We then proceed to consider how he deals with 
the ‘argument from illusion,’ and note certain points re- 
garding which it would be safe to assume some disagree- 
ment between him and contemporary sense-datum theo- 
rists. The chapter ends with a general evaluation of Reid’s 
theory and we find reason to conclude that it takes the 
form of a representationalist account. 

In the final chapter we try to show that there are three 
meanings of the term ‘common sense’ to be found in Reid’s 
writings, and examine each of them in turn. We also seek 
to draw certain parallels between Reid and Moore. Itis 
argued that Reid failed to distinguish between common 
sense propositions which we cannot but assent to, due to 
our nature as active human beings, and common Sense as 
a faculty we possess which enables us to grasp intuitively 
propositions that are self-evidently true. We conclude that 
this final appeal to Intuition badly impairs any attempt at 
defending common sense. 322 pages. $4.03. Mic 55-1201 











SOME PROBLEMS IN RECENT EMPIRICISM 
(Publication No. 13,719) 


Alan Pasch, Ph.D. 
Princeton University, 1955 


Some Problems in Recent Empiricism is an attempt to 
find a rationale behind several problems that have recently 
been engaging the attention of empiricist and near- 
empiricist philosophers, problems that have received de- 
tailed treatment in the philosophic journals and occasion- 
ally in books, but that have not, so far as the author knows, 
received integrated treatment as different facets cf a single 
over-all problem. The latter is the problem of the nature 
of philosophic empiricism in the mid-twentieth century, and 
the problems that have received sporadic discussion in the 
journals and that are taken to be manifestations of the 
larger problem include problems about causal and logical 
necessity (as represented by the problems of counterfactual 
conditionals and of the analytic-synthetic distinction), prob- 
lems about the nature and interrelations of language, of 
knowledge and of experience, and a host of problems that 
have risen in the wake of these. It is the contention of the 
author that these problems force reconsideration of the na- 
ture of philosophic empiricism, and the final part of the 
dissertation contains a sketch of the direction which 
empiricism must take, in his opinion, if it is to resolve its 
current difficulties without flouting altogether the intentions 
of its most eminent practitioners. 

In the first of three parts the problem of the distinction 
between analytic and synthetic truths is examined, and it is 
found that (i) a sharp and rigid analytic-synthetic distinction 
is a necessary condition for what is called the ‘non-vacuous 
validity’ of the empiricist principle that all non-analytic 
ideas should be derived from experience, that (ii) such a 
distinction can be maintained as a sharp and rigid distinc- 
tion only when confined within a particular artificial lan- 
guage, and that therefore (iii) the empiricist principle can 
be maintained in a non-vacuous sense only within such a 
language. It is discovered that the philosophic position 
which results, as exemplified by the philosophy which pro- 
ceeds through the rational reconstruction of knowledge 
within an ideal language, rests on a series of conventions, 
the interesting ones being conventions about where the line 
is drawn between analytic and synthetic truths, and what 
the nature of the experience is to which empiricists have 
wanted to connect all non-analytic knowledge. 

In the second part an investigation is made of the claim 
of many epistemologists to be able to locate a kind of per- 
ceptual experience which possesses ‘epistemological pri- 
ority’ and which could therefore serve as a unique and in- 
dubitable basis for rational reconstruction. The claim is 
dispensed of with a reductio ad absurdum, and the counter- 
claim advanced that there is a plurality of epistemological 
‘priorities.’ Turning to an examination of cognitive experi- 
ence in general, the belief is expressed that all cognitive 
experience occurs within contexts, that each such context is 
uniquely characterized by the distinction between its formal 
and its non-formal elements, and that this is true both of 
‘low level’ cognitive contexts and of such ‘high level’ cogni- 
tive contexts as artificial languages, whose formal and non- 
formal elements consist in analytic and synthetic state- 
ments respectively. 

In the final part the empiricist criterion of significance 
is loosened, so that it becomes a contextual affair, 
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dependent on the particular context within which it is 
sought. Any such context is limited, so that we can keep it 
under control, and it is accepted only provisionally, so that 
we need keep it at all only so long as it suits our purpose. 
The philosophic method which operates by means of such 
limited and provisional contexts is called ‘pragmatic re- 
construction.’ An important methodological principle of 
pragmatic reconstruction is the ‘principle of significant 
precision,’ and the crucial concept of empiricism turns 


out to be intersubjectivity. 
411 pages. $5.14. Mic 55-1202 


JOHN DEWEY’S THEORY 
OF WARRANTED ASSERTABILITY 


(Publication No. 13,990) 


Irving Sosensky, Ph.D. 
Columbia University, 1955 


My purpose is to explain Dewey’s theory of ‘warranted 
assertibility.” 

Qualities emerging from transactions are events. 
Events constitute nature. There are three kinds of events: 
physical, psychophysical, and bio-social. Experience, or 
“situations” occur in the latter two only; they are deter- 
mined by anticipations. Each experience has four proper- 
ties; the end-in-view (habits and plans), the operation, the 
subject-matter (environment and objects which are con- 
ditions of operations, ends-in-view and consequences), and 
the consequence. The first three are “means.” The re- 
lation between them and the consequence is the *means- 
consequ2nce” relation. Art occurs when all the properties 
are present; experience must become as artistic as pos- 
sible. The quality which emerges from the indeterminate 
Situation is called “doubtfulness.” With respect to inquiry, 
“facts of the case” constitute the subject-matter, mean- 
ings, ideas, and hypotheses constitute the end-in-view; the 
operation is the application of the hypothesis to the facts of 
the case, and the consequence is the settlement. Hence, 
inquiry is art. 

The grounding of inference, or the identification of an 
object, occurs in this way. Order occurs with a group of 
objects each of which is either a means to, or a conse- 
quence of, the other. Order is temporal or non-temporal. 
“ ‘Relation’ ” and “meaning” have corresponding senses. 
“Involvement” is the * ‘relation’ ” events bear to each 
Other. If an event causes an anticipation, it is a sign. If 





the sign is involved with another event, the sign is “‘natu- 
ral,” and the other event is the “significance.” This “de- 
fines” inference. If this sign is not “involved,” it is “arti- 
ficial” and is a “symbol.” If a series of natural signs and 
Significances intervene between the first natural sign and 
the last significance of an inquiry, the inference is ex- 
istentially grounded. 

The original cause of an anticipation is assimilated to 
the cause of the elimination of the present anticipation. The 
Sequence of signs is a Sequence of assimilations. Each as- 
Similation has the properties of experience. 

The sequence of assimilations constitutes the grounding 
of inference. An assimilation is a trait. A temporal se- 
quence of traits is a “narration.” Traits that “go together” 
constitute a “conjunction;” they are “conjoined. Enough 
traits to ground an inference are called a “kind?” When 
many kinds possess a conjunction in common, they are “in- 
cluded in” a kind. By this means an object is identified. 
Since the sequence of traits grounds the identification of an 
object as a specimen of a kind, the identification of an ob- 
ject conforms to the definition of order. 

Judgment is existential and non-existential grounding of 
inference. It has subject (subject-matter), predicate (end- 
in- view), copula (operation), and the final judgment (conse- 
quence). It is “asserted.” Propositions are proposals for 
resolutions of problems. If the subject-matters of a propo- 
sition are facts, traits, kinds, or including kinds, they are 
“existential,” and are means in the existential grounding of 
inference. .~. 

If the contents of a proposition are hypotheses, they con- 
stitute the predicate of judgment and the proposition is non- 
existential. Hypotheses and ideas are possible operations 
or possibilities. A collection of possibilities is “being.” 
Words which refer to possibilities and “being” are “cate- 
gories.” They are ‘interrelated;” “interrelations” are 
“necessary.” Propositions formulating them are “defini- 
tions” and are formulated as “if... then... ” propositions. 
Series of such propositions conform to “logical” conditions. 
When they do, the propositions are non-existentially 
grounded. 

“Leading principles” are habits which direct inquiry from 
one subject-matter to the next. There are those which guide 
inquiry from one fact to the next, those which guide inquiry 
from one hypothesis to the next, and those which guide in- 
quiry from one application of hypothesis to fact to the next. 
Consider any proposition. To the extent that leading princi- 
ples guide inquiry to existential and non-existential propo- 
sitions which ground the proposition in question, that propo- 
sition is warrantably assertible. 
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THERMAL MAGNETORESISTANCE OF ZINC 
AT LOW TEMPERATURES 


(Publication No. 14,178) 


Perry Baldwin Alers, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor J, de Launay 


The behavior of the thermal resistance of single crys- 
tals of zinc has been observed at very low temperatures 
using high magnetic fields. The work was done in two sec- 
tions; one was a general survey employing fields up to 60 
kilogauss and the other was a more detailed investigation 
in fields up to 25 kilogauss. The high field work was car- 
ried out using crystals of various orientations, and the 
thermal magnetoresistance was found to be strongly de- 
pendent on the angle between the principal axis of the crys- 
tal and the magnetic field. No saturation effects were ob- 
served, although for some orientations the slope of the 
thermal magnetoresistance curve was gradually decreasing 
at the highest fields. The low field work was confined to 
cryStals of a particular orientation, but in addition to the 
thermal resistance measurements, the electrical magneto- 
resistance was also measured and a correlation between 
the two was attempted. It was in these experiments that 
oscillatory behavior of the de Haas-van Alphen type was 
found in both thermal and electrical magnetoresistance, 
and reasonably good agreement existed between the fre- 
quencies of these gscillations and that of the oscillations in 
the magnetic susceptibility. Comparison of the experi- 
mental results with the theory of Sondheimer and Wilson 
yielded a value of Na, the number of conduction electrons 
per atom, of about 0.2. While this seems much too low, it 
is not inconsistent with values obtained for other metals. 
The parabolic dependence on field, which is characteristic 
of theories of magnetoresistance, was not observed, except 
possibly for very small fields. This, however, is probably 
a result characteristic of the particular crystal orientation 
employed. Using both thermal and electrical conductivity, 
the Lorenz ratio was calculated for two crystals and was 
found to be low in both cases. Its dependence on field was 
also observed. Finally, an extrapolation of the thermal 
conductivity to infinite field was carried out using two dif- 
ferent methods. The agreement was excellent, but it is 
unlikely that the value of K,, represents the conductivity 
of the metallic lattice, as has been suggested. 
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THE INFRARED SPECTRUM OF GYPSUM, CaSQ,°2H2,0O 
(Publication No. 12,583) 


Marvin Hass, Ph.D. 
University of Michigan, 1955 


This investigation is concerned with the infrared spec- 
trum of gypsum, CaSQ,°2H,0, and its relation to the crystal 
structure. Both the experimental methods and analysis of 
the spectrum may be of interest in similar problems. The 
study may be divided into the following three parts: 

1. Determination of the infrared transmission and re- 
flection spectrum of the gypsum for various orientations of 
the crystal. 

2. Conversion of the reflection spectrum into the ab- 
sorption spectrum. 

3. Interpretation of the absorption spectrum in terms 
of the structure and determination of the orientation of the 
molecules of water of crystallization. 

The infrared transmission and reflection spectrum of 
gypsum for various orientations was determined using 
polarized radiation over the frequency range 450 - 4000 
cm~'. Transmission spectra were obtained using sections 
parallel to the principal cleavage. Suitable transmission 
samples for the other orientations could not be prepared. 
Reflection spectra at nearly normal incidence were ob- 
tained using three different crystal orientations. Reflection 
bands corresponding to the stronger infrared active funda- 
mentals of the sulfate ions and water molecules could be 
identified. 

The reflection spectra were converted into absorption 
spectra using the method reported recently by T. S. Robin- 
son. This requires measurements of the reflection spec- 
trum at normal incidence in contrast to previous methods 
which require measurements at two different angles of in- 
cidence. The previous methods are not suitable for aniso- 
tropic crystals such as gypsum. The theory underlying this 
method is discussed and the experimental errors are re- 
viewed. Since the calculations are tedious, they were pro- 
grammed for MIDAC, MIchigan Digital Automatic Elec- 
tronic Computer. 

The various infrared absorption bands can be classified 
in terms of the symmetry species associated with the space 
group of gypsum. Since the symmetry of both the sulfate 
ions and water molecules is lower in the crystal than for 
the isolated system certain differences in the form of the 
normal vibrations will occur between the crystal and the 
isolated system. For the sulfate ion these changes are 
large since the degenerate vibrations of the isolated sys- 
tem are split in the crystal. The direction and magnitude 
of crystal perturbations on the sulfate ion can be estimated 
from a Study of the resulting non-degenerate fundamentals. 
For the water molecules, the fixed orientation in space in 
the crystal allows prediction of the intensity ratio of the two 
infrared active crystal fundamentals arising from each mo- 
lecular fundamental. Good agreement between the observed 
and predicted values was obtained for the vy, (deformation) 
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fundamental and poor agreement was obtained for the pv, 
and V ; (stretching fundamentals). The reason for the dis- 
crepancy is discussed. 

In general this investigation shows that infrared spec- 
troscopy provides a powerful method for examining the 
motions of molecules and ions in crystals. However, any 
conclusions about the positions of molecules deduced from 


infrared intensities must be examined with care. 
146 pages. $1.83. Mic 55-1205 


_ THE VOLUME EXCLUSION EFFECT 
IN FLEXIBLE LONG CHAIN MOLECULES 


(Publication No. 13,933) 


Ira Jacobs, Ph.D. 
Purdue University, 1955 


Major Professor: Hubert M James 


A theoretical description of the volume exclusion effect 
in flexible long chain molecules is developed. A chain of 
impenetrable small beads is considered as a model of a 
macromolecule, and the statistical properties of this model 
are investigated in an attempt to explain a discrepancy be- 
tween experiment and statistical theories neglecting volume 
exclusion. 

Light scattering and viscosity measurements, quoted in 
Chapter I, indicate that the mean square chain extension, 
<r’>, increases as t'*, where t is the number of links in 
the chain. Statistical theories considering only local hin- 
drances give<r'>~t. 

A critical discussion of the literature on volume ex- 
clusion is given in Chapter II. Theories leading to the re- 
sult<r’*>~t in the limit of large t are criticized on one 
of the two following points: 

i) The effect of volume exclusion can not be considered 
as a short-range correlation. 

ii) Normalization of the transition weights in an analo- 
gous random-walk problem incorrectly weights the con- 
figurations of an actual chain. 

Treatments leading to the result<r’*>=t + B t3/ are also 
criticized. 

By relating the weights of configurations of t and t+l 
links, a systematic formulation of the theory is developed 
in Chapter III. For mathematical convenience, volume ex- 
clusion due to the end beads is neglected. Integration over 
the co-ordinates of all but the end beads gives an integro- 
difference equation for @,(t,r), the weight density of con- 
figurations of a chain of t links with extension r. This 
equation contains a function, @, (t,r:r), the weight density of 
configurations in which another bead is at r. Likewise, an 
integro-difference equation for @, is derived, containing a 
function @,. In this way a system of t-1 equations can be 


obtained, which in principle can be used to calculate @ ,(t,r). 


A method of successive approximations is proposed. Solu- 
tions are obtained in the absence of volume exclusion and 
in a first approximation, but the second-order calculation 
is not successfully completed. It is shown that the first- 
order result correctly excludes all configurations contain- 
ing an interference (say, between beads i and j) such that 
there are no interferences between beads on opposite sides 
of either i or j, or between beads both of which lie be - 
tween i and j. 





In Chapter IV a limiting procedure is considered 
whereby the integro-difference equation for @,(t,r) is re- 
placed by a boundary value problem. Successive approxi- 
mations to @,(t,r) are defined by specifying successive 
approximations to F(t,r:r) =@, (t,r:r)/@,(t,r). The first- 
order calculation of James is shown to be formally valid 
Over a wider range of r values than he considers. It is 
shown that for values of vt’/* = 0.6 to 2.0 the first order 
theory predicts <r'>~ t’*” in good agreement with experi- 
mental and Monte Carlo results. (The volume, v, excluded 
to all other beads by a single bead, is measured in units in 
which the rms link length is one.) For large values of vt'”, 
the first-order theory predicts <r’> ~ t*, but it is shown 
that the second-order calculation will give significant cor- 
rections in this range. The second-order calculation is 
considered in detail. Inadequate approximations can lead 
to either the first-order result or to the conclusion that 
volume exclusion is negligible in effect. Mathematical dif- 
ficulties prevent any definite conclusion from being drawn. 

In Chapter V it is shown how <r’>can be directly evalu- 
ated without explicitly determining @o(t,r). The results are 
seen to be hypersensitive to the approximations made, and 
without extensive numerical computations, not considered 
here, the method is not useful. 

The difficulty in further extending the calculation, due 
to the fact that the relative number of allowable configu- 


rations decreases exponentially with t, is discussed. 
157 pages. $1.96. Mic 55-1206 


THE REFRACTION OF SHOCK WAVES 
AT A GASEOUS INTERFACE 


(Publication No. 13,701) 


Robert G. Jahn, Ph.D. 
Princeton University, 1955 


The refraction of shcok waves at interfaces between two 
gases has been studied experimentally in the Princeton 
shock tube. In these experiments, plane shocks of pressure 
ratios .85 and .30 impinge on interfaces between air/CO, 
and air/CH,, and the resulting refraction configurations are 
observed by a 5” Mach-Zehnder interferometer. From the 
interferograms are extracted values of the reflected and 
transmitted wave strengths and the angles of reflection and 
refraction. The results are plotted as functions of the angle 
of incidence. 

The principal purpose of this study is to investigate the 
validity of the theoretical work that has been done on the 
problem, and to supplement it wherever possible. Refrac- 
tion is one of the few shock interactions for which even par- 
tial theoretical solutions are available, but even here, the 
non-linearity of the phenomenon results in some incom- 
pleteness and ambiguity in the computed results. A theory 
for the refraction of shock waves has been developed inde- 
pendently by Taub,(18) and Polachek and Seeger.(17). The 
latter present calvulated solutions for many varied gas com- 
binations and shock strengths in a form convenient for ex- 
perimental comparison. To derive these solutions it was 
assumed that a plane shock incident on a gas/ gas interface 
at an oblique angle would result in the transmission of a 
plane shock at some other angle, and the reflection of a 
plane shock or a Prandtl-Meyer angular rarefaction wave 
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all centered at the point of intersection. In addition, it was 
assumed that each of the five angular regions produced by 
these signals and the deflected and original interface would 
be uniform in all its properties. Such solutions, called 
regular refractions, are not adequate for all possible 
values of the parameters. For each gas combination and 
shock strength there are several limiting angles of inci- 
dence, beyond the first of which no such solutions can be 
obtained. Physically these limits represent the inability of 
the regular configuration to satisfy simultaneously all the 
aerodynamic requirements. 

Three experimental surveys are conducted in con- 
junction with this theory. Study is made of 1) the regular 
refraction of weak shocks at interfaces between air/CO, 
and air/CHMi, 2) the regular refraction of strong shocks at 
the same interfaces, and 3) the “irregular” refraction of 
weak and strong shocks at angles of incidence beyond the 
limits of the theory. 

The results obtained from the first two surveys indi- 
cate conclusively that the theory is appropriate, and that 
the right branch of solutions has been chosen for the four 
cases Studied in the regular region. Arguments can then 
be advanced to show that these cases are sufficiently rep- 
resentative of any possible situations to justify acceptance 
of the general validity of the theory for the regular re- 
fraction problem. 

The third set of experiments explores the theoretically 
opaque regions beyond the regular refraction limits. Here 
are observed a succession of various “irregular” re- 
fraction patterns, each more complex than the regular re- 
fractions, and each evolving in continuous fashion from the 
one preceding it. Although no quantitative theory is avail- 
able to which the experimental results in this region can be 
compared, the various observed patterns can be shown to 
be reasonable equilibrium configurations for the prevailing 
aerodynamic conditions. Each of these configurations is 
found to be composed of several separate interactions, any 
one of which is itself an interesting process. 

Some of the results of this work are applicable to other 
complex interaction problems, such as the reflection of a 
shock from a rigid wall, the intersection of two shocks, 
and the interaction of a shock and a boundary layer. 
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A STUDY OF THE ROTATIONAL SPECTRA OF 
HYDROGEN SELENIDE, PARTIALLY DEUTERATED 
AMMONIA, AND OTHER MOLECULES IN 
THE FAR INFRARED SPECTRAL REGION 


(Publication No. 14,485) 


Edward Daniel Palik, Ph.D. 
The Ohio State University, 1955 


The far infrared spectrograph at The Ohio State Uni- 
versity has been used to obtain the rotational spectra of 
several diatomic and polyatomic molecules, namely deu- 
terium bromide (DBr), hydrogen iodide (HI), deuterium io- 
dide (DI), hydrogen selenide (HSe), and the partially 





deuterated ammonias (NH,D and NHD,). The rotational 
spectra have been measured in the spectral region from 50 
to 250 cm™. 

Gas samples of the diatomic molecules were prepared 
by techniques described in elementary chemistry textbooks. 
H,Se was prepared by allowing H.O to react with aluminum 
selenide (ALSe,). The partially deuterated ammonias were 
prepared by dropping mixtures of H,O and D,O on mag- 
nesium nitride (Mg,N,). By controlling the initial H,O-D.O 
mixture, it was possible to control the concentrations of the 
four ammonias. 

The H,Se spectrum consists primarily of a series of 
strong, evenly spaced lines, with a few weaker lines between 
these strong lines. This indicates that the molecule is al- 
most accidentally symmetric, the c axis perpendicular to 
the plane of the molecule being the nearest to unique. 

For NH,D the inversion doubling of the rotational lines 
has been observed. The separation of the two rotation- 
inversion components is 0.8 cm™ for low J transitions but 
decreases slowly as J increases. The pairs of lines have a 
relative intensity of 3 to 1, but the strong component is not 
always on the same side of the pair. The predicted in- 
version splitting of 0.34 cm for NHD, could not be re- 
solved. 

To determine rigid energy levels, the asymmetric rota- 
tor theory developed by King, Hainer and Cross [J. Chem. 
Phys. 11, 27 (1943)] has been used to analyze the spectra of 
the polyatomic molecules. To calculate relative intensities, 
tables of line strengths given by Cross, Hainer and King |J. 
Chem. Phys. 12, 210 (1944)| have been employed. An at- 
tempt has been made to account for centrifugal distortion 
effects on the rotational levels using the formula developed 
by Lawrance and Strandberg [Phys. Rev. 83, 363 (1951)]. 

The pairs of rotation-inversion lines of NH,D either 
move closer together or farther apart because of the effect 
of centrifugal distortion on the inversion barrier height. 
This has been studied using the results of work by Weiss 
and Strandberg [Phys. Rev. 83, 567 (1951)]. 

These analyses have confirmed the near infrared and 
microwave values for the reciprocal of inertia Bo and cen- 
trifugal distortion constant D, for DBr, HI, and DI. For 
H,Se the reciprocals of inertia a, b, and c, effective mo- 
ments of inertia, and effective dimensions r(H-Se) and apex 
angle 2 @ have been determined, together with most of the 
ground state rotational energy levels for J < 12 corrected 
for centrifugal distortion. For NH.D and NHD, using micro- 
wave values for a-c and k, a+c and consequently a, b, andc 
have been determined, together with the effective moments 
of inertia and the effective dimensions r(N-H) and H-N-H 
angle 8. Also many of the ground state rotational levels for 
J < 10 corrected for centrifugal distortion are given for 
NH.D. 

The results for DBr, HI and DI are 


Do = 0.000090 cm™ 
0.00020, 
0.000056 


= 4.247, cm 
6.427 Do 
3.255. Do 


DBr Bo 
HI Bo = 
DI Bo = 


For H.Se 


3.43, x 10°*° gm cm’ 
3.62, 
7.145 


2a = 91.0° 


a = 8.16, cm™ I, = 
b = 7.71. Ib = 
c = 3.91, I. = 
r 


(H-Se) = 1.47, A 
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I, = 3.75, x 10 gm cm’ 
5.23, 
7.43, 


@ = 107° 13’ 
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RELATIVISTIC RADIATIVE TRANSITIONS 
(Publication No. 14,076) 


Wilbur Boswell Payne, Ph.D. 
Louisiana State University, 1955 


Supervisor: Dr. Joseph S. Levinger 


Radiative electric dipole matrix elements have been 
calculated for a single electron in a Coulomb field. The 
wave functions used are those determined by the single 
electron Dirac equation. The Dirac radial eigenfunctions 
through the 4F7/2 state are tabulated. In Chapter II these 
matrix elements are calculated neglecting the effects of 
retardation. The matrix elements calculated are those 
leading to the emission of K series characteristic X-rays 
or absorption by an ion containing one K electron. These 
matrix elements are evaluated numerically for several 
elements of atomic number greater than 28, and applied to 
calculations of the transition probability, rate of energy 
emission, partial line widths, and relative intensities of 
the principle lines of the K series of heavy elements. 

In Chapter III the effects of retardation are included in 
calculations of the matrix elements which lead to the KaX- 
ray lines. It is shown that retardation reduces the magni- 
tude of the squared matrix element for the 2P3/2 18,4 tran- 
sition about 15 per cent, while not significantly changing 
the same quantity for the 2P,/2 ISi/2 transition; the num- 
bers applying to lead, Z = 82. This greatly modifies the 
relative intensity computations of Chapter II. In Chapter 
III we also estimate the relative intensities of electric 
quadrupole transitions to the electric dipole transition of 
the K series. It is shown that quadrupole transitions are 
at most a few per cent as probable as electric dipole tran- 
sitions between the same pair of shells, which is in fair 
agreement with the non-relativistic results of Jacobsohn. 

In Chapter IV the relativistic matrix elements are 
used, in combination with non-relativistic matrix elements 
for transitions to bound states of large principle quantum 
number and with the non-relativistic calculations by 
Jacobsohn of the electric quadrupole matrix elements, to 
compute the integrated absorption cross-section for an ion 
of lead, Pb®*. For transitions to the continuum, the com- 
putations of Gladys White of the relativistic photoelectric 
cross-section for this ion, are used. The numerical value 
of the integrated photo-electric cross-section is found to 





be in fair numerical agreement with the results expected 
from the theoretical work of Gell-Mann et al. 
121 pages. $1.51. Mic 55-1209 


PARAMAGNETIC SUSCEPTIBILITY AND ADIABATIC 
DEMAGNETIZATION OF F-CENTERS IN KCl 
AND OF CHROMIC AND FERRIC ACETYLACETONATE 
AT TEMPERATURES BELOW 4.2%. 


(Publication No. 14,486) 


William Lewis Pillinger, Ph.D. 
The Ohio State University, 1955 


Adiabatic demagnetizations have been carried out at 
1°K. with the assembly of F-centers in an additively colored 
potassium chloride crystal for the purpose of determining 
the usefulness of this substance in magnetic cooling experi- 
ments. The temperature-dependent paramagnetic suscepti- 
bilities of single crystals and powder spheres of chromic 
and ferric acetylacetonate have been measured in the liquid 
helium temperature region. Adiabatic demagnetizations 
from approximately 1°K. have been carried out for powder 
spheres of both chromic and ferric acetylacetonate. 

A new electronic mutual inductance bridge, patterned 
after the Hartshorn Mutual Inductance Bridge, has been de- 
veloped for the purpose of measuring the temperature- 
dependent paramagnetic susceptibility of a small number of 
paramagnetic ions. This bridge is especially suitable for 
magnetic temperature determinations in magnetic cooling 
work, and has been used successfully in such determi- 
nations for a paramagnetic specimen (3 cm.°of additively 
colored KCl with 3.7x10°° F-centers/cm.) which follows a 
Curie law, X = 2.3x107~° e.m.u. cm73/T. The bridge is ar- 
ranged so that its primary and secondary circuits have 
nearly constant impedance, thereby minimizing the effects 
of capacitive coupling which may be present when large 
cryostat coils are employed. 

The maximum F-center density which could be achieved 
in the KCl crystal by additive coloration was about 3.7x10** 
centers/cm.*. A sample with this density was measured 
by our bridge and was found to have the same Curie con- 
stant as measured by Heer and Rauch using the Gouy 
method. The extrapolation of the corresponding Curie law 
defined the magnetic temperatures. Adiabatic demagneti- 
zations from an initial field of 25 kilogauss and an initial 
temperature of 1°K. produced a final magnetic temperature 
of about 0.65, whereas a final temperature of about 0.02°K 
was predicted by taking into consideration the theoretical 
work of Korringa and Daunt (in press, Phys. Rev.). This 
latter work only takes into account the hyperfine coupling 
between an F-center and its nearest neighbor alkali nuclei. 
Inasmuch as the estimated heat capacity between the theo- 
retical and experimental final temperatures is approxi- 
mately 5 erg/gm., the temperature discrepancy is probably 
due to insufficient thermal isolation. 

The paramagnetic susceptibility measurements on a 
Single crystal and a powder sphere of chromic acetylace- 
tonate show anisotropy and marked deviation from a spin- 
only model below 4°K. Upon adiabatic demagnetization, the 
powder susceptibility passed through a maximum. The 
crystalline field model proposed and used successfully by 
Singer [J. Chem. Phys. 23, 379 (1955)] in his paramagnetic 
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resonance spectra study at room temperatures does not 
account for the results, and it appears that dipole-dipole 
and exchange coupling must be considered below 4°K. 

The paramagnetic susceptibility measurements ona 
single crystal of ferric acetylacetonate show anisotropy 
and deviation from the spin-only model for the °S,, state 
in the liquid helium region. The powder sphere stscepti- 
bility follows to good approximation a Curie-Weiss law, 

X = 1.78x107* e.m.u. cm.~/(T + 0.245°K.), in this region. 
Adiabatic demagnetizations were carried out and the at- 
tendant entropy changes for the powder sphere were com- 
puted from the Hull and Hull strong field data. The final 
magnetic temperature, T*, was computed by extrapolation 
of the Curie-Weiss law. For demagnetizations from 
1.2°K., the zero magnetic field entropy curve so computed 
was found to satisfy a relationship 


S(T*) | S(1.2°K.) 0.39 
R  ° £4%R ” le 0.08°) 


Since the specific heat, i.e., C*, is very large, this 
substance may be quite useful in magnetic cooling ex- 
periments when a salt which does not dehydrate is re- 
quired. 137 pages. $1.71. Mic 55-1210 
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THE CONFIGURATION SPACE TREATMENT 
OF RELATIVISTIC FIELD THEORIES 


(Publication No. 13,060) 


Silvan Sam Schweber, Ph.D. 
Princeton University, 1952 


A covariant position and momentum configuration space 
treatment of the spin 0, 1/2 and 1 field theories is given in 
the interaction representation. The problem of interacting 
fields is considered and it is shown how the renormali- 
zation program can be carried out within this framework. 
An approximate method is given which permits the dis- 
cussion of bound states in renormalizable field theories. 
Using this method, a two body bound-state equation is de- 
rived which includes radiative corrections. 
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DEPENDENCE OF DIELECTRIC CONSTANT 
ON DENSITY OF AGGREGATES 


(Publication No. 13,434) 


Robert Samuel Smith, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: P.H. Miller 


An experimental method for measuring the dielectric 
constant and conductivity of powders is described. Results 
of measurements are given for several powders as a 
function of powder density. Numerous formulae of earlier 
workers pertaining to the dielectric constant of porous 
media are discussed. It is then shown that when these re- 
lations are applied to experimental data, they incorrectly 
yield values of the intrinsic dielectric constant which is a 








function of density. The authors of these early formulae 
explain the nature of this failure as being due to the fact 
that their formulae were derived on the assumption that the 
powder density (or rather dipole density) is very low. 

In an effort to develop a formulae which would correctly 
predict the density dependence to at least a medium range 
of densities, a calculation is presented which expresses 
the effective dielectric constant of a given system as a 
function of particle shape, intrinsic dielectric constant, 
€.. powdered density, and packing properties of the powders. 
The relation is 
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where 


= demagnetization coefficient of the ellip- 
soidal particle taken along the jt® axis. 

= demagnetization coefficient of a hypo- 
thetical cell surrounding the particle 
whose shape and size depend on the pack- 
ing nature and density of the powder. 
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Data obtained from measurements of dielectric con- 
stant on magnesium oxide, silica, polystyrene, zinc oxide, 
etc. were applied to this formula and the intrinsic dielec- 
tric constants inferred agreed with bulk measurements by 
other workers and the particle shapes derived from di- 
electric measurements agreed with other physical proper- 
ties of the powder. 93 pages. $1.16. Mic 55-1212 


SONOLUMINESCENCE OF WATER 
(Publication No. 14,624) 


Devanatha Srinivasan, Ph.D. 
University of Missouri, 1955 


Supervisor: Louis V. Holroyd 


The luminescence of water irradiated with ultrasonics 
of 800 kc/s was studied and an effort has been made to 
establish its origin. The water was saturated with argon, 
oxygen, nitrogen or helium. The spectral distribution of 
the luminescence was determined with a photon counter in 
the wavelength range 2800 A to 5500 A. The spectrum 
agreed closely with that of blackbody radiation. When 
argon and helium were dissolved in the water the equiva- 
lent blackbody temperature was 11000°K; in the case of 
oxygen and nitrogen the temperature was found to be 
8800 K. The theory of Noltingk and Neppiras predicts the 
possibility of high temperatures in the cavitation bubbles 
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and the temperature has been shown to be proportional to 
y - 1, where y is the ratio of specific heats of the gas. 
This is confirmed by the present results. The total in- 
tensity of the luminescence was found to increase with the 
solubility of the gas, as should be expected on this theory. 
The formation of chemical products due to ultrasonic ir- 
radiation was investigated by chemical analysis and by 
ultraviolet absorption spectroscopy. Hydrogen peroxide 
was formed in oxygen-Saturated water but no chemical 
products were detected in water saturated with argon or 
helium. In the case of nitrogen the result was not conclu- 
Sive. The production of luminescence in the absence of 
chemical reactions rules out the chemical origin of the 
luminescence. 174 pages. $2.18. Mic 55-1213 


THE BINDING ENERGY OF METALLIC IRON 
(Publication No. 13,731) 


Frank Stern, Ph.D. 
Princeton University, 1955 


The binding energy of metallic iron is calculated for 
the observed body-centered cubic lattice. The solid is as- 
sumed to be in a configuration between 3d’ 4s and 3d°. We 
extended the self-consistent field calculations of Manning 
and Goldberg to find valence wave functions for these con- 
figurations. Tight binding Bloch functions are used as the 
one-electron wave functions in the solid. They are evalu- 
ated in a Single cell of the lattice by expanding, in spheri- 
cal harmonics up to L = 2, the contribution made by 
neighboring atoms to the wave function in the solid. This 
contribution of neighbors is then made orthogonal to the 
core wave functions in the cell. The local wave function 
plus the contribution of neighbors constitutes the total 
wave function, whose energy we evaluate in a Single cell. 
When the kinetic energy is evaluated in one lattice cell, it 
must be modified if wave functions whose normal deriva- 
tives are discontinuous on crossing the surface of the cell 
are used. We derive (not for the first time) and discuss 
the resulting surface correction term. 

One-electron energies are found for the 4s band and the 
five 3d bands at ten non-equivalent points of the Brillouin 
zone. For the 3d band we construct a block diagram for 
the density of states, which has two peaks (35 and 23 states 
of both spins per Rydberg, when the band contains about 4 
and 7 electrons, respectively) separated by a valley (6 
states of both spins per Rydberg, when about 6 electrons 
are in the band). The position of the Fermi level for a 
total occupation of 8 electrons in the 3d and 4s bands gives 
.8 electrons in the 4s band. (The hamiltonian is not com- 
pletely diagonalized.) The 3d band is .87 Rydbergs wide, 
but we show that a more correct starting wave function 
would give a band about one-third as wide. 

The binding energy in first approximation is .76 Ryd- 
bergs, compared to the observed value, .31. Taking ex- 
change integrals and other higher Slater integrals, which 
we neglected in our first approximation, into account did 
not change this result appreciably. To explain the disa- 
greement with experiment we calculated the energy of a 
single determinant of Bloch functions, with each orbital 
_ function represented once with spin up and once with spin 
down. This calculation showed the exchange energy does 





not balance the self-energy of the electrons in a cell; The 
net effect is to decrease the binding energy by about one 
Rydberg, to -.22. Correlations among the 3d electrons and 
other improvements in our wave function would raise this 
value. We believe that a single determinant wave function 
underestimates the exchange energy at the observed lattice 
constant of iron. 172 pages. $2.15. Mic 55-1214 


PHYSICS, ELECTRONICS AND ELECTRICITY 


INFRARED ABSORPTION AND PHOTOCONDUCTIVITY 
IN BARIUM OXIDE 


(Publication No. 14,597) 


Joseph Walter Brouillette, Jr., Ph.D. 
University of Missouri, 1955 


Vacuum tubes with sapphire windows have been de- 
veloped which permit the measurement of infrared absorp- 
tion and photoconductivity in evaporated films of barium 
oxide. These windows make possible the use of wave- 
lengths as long as>6 pw. Measurements indicate the pres- 
ence of absorption bands occurring at photon energies of 
.4 ev, .8ev, 1.4 ev, and 2 ev. The last three bands are al- 
ready known to exist in Single crystals. 

Photoconductivity was found associated with the bands 
at .4 ev, .8 ev, and 1.4 ev. Measurements were not made 
at higher energies. 

The evaporation of barium metal onto the films was 
found to enhance the abosrption bands at .4 ev and .8 ev, 
signifying that these bands are associated with an excess 
of barium. 

The relative photoconductive response of the bands at 
.4 ev and .8 ev indicates that these probably do not arise 


from transitions to the allowed bands. 
92 pages. $1.15. Mic 55-1215 


ANALYSIS OF BUNCHED ELECTRON BEAMS 
(Publication No. 13,462) 


Walton Wayne Cannon, Ph.D. 
University of Illinois, 1955 


Developments of high frequency devices over the past 
decade have shown that one of the most important single 
elements in these devices is the thin cylindrical electron 
beam acting as a carrier and a medium of amplification of 
electromagnetic signals to be coupled into field carrying 
circuit elements. A vast amount of analytical and experi- 
mental work has been done investigating the behavior of 
electron beams, particularly in the interaction between 
beams and ultra-high-frequency electromagnetic fields. 
Although in the early phases of this development invaluable 
theoretical and experimental results have been obtained, 
these results have not completely explained the conditions 
existing in a modulated beam when the perturbations are 
large or when interaction between charges is appreciable. 
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In particular if some elements of the ultra-high-frequency 
modulated electron beam contain groups of electrons hav- 
ing different velocities, unsurmountable difficulties are 
encountered in the theoretical analysis. In this paper an 
experimental method is presented which will permit analy- 
sis of an ultra-high-frequency modulated electron stream 
without restriction upon the depth of modulation or density 
of current. 

The problem of beam analysis consists of determining 
the charge density and velocity distribution of the electrons 
associated with each phase of the cycle of modulation at an 
arbitrarily chosen point along the beam. Three things are 
required: 

1. The separation of each phase element at the point of 
observation (A phase element is the portion of a stream of 
electrons which passes an observation point during a small 
increment of time); 

2. The investigation of each separated element with re- 
spect to the velocity distribution of its electrons; and 

3. The investigation of each phase element with respect 
to its current spectrum. 

In this paper methods are described for accomplishing 
these goals. Two methods of phase separation are de- 
scribed (1) A single sinusoidal deflector and (2) two sinu- 
soidal deflectors producing a circular sweep. Several 
velocity sensitive deflection systems are studied and com- 
pared to determine the one most suitable for uSe as a ve- 
locity spectrograph. 

A complete analyzing system is described which per- 
mits application to a modulated beam of both the above 
methods of phase separation and two means of velocity 
analysis: (1) The velocity sensitivity of transit phase be- 
tween two deflectors; and (2) a set of cylindrical electrodes 
which produce an electrostatic deflection of the beam. 

Results of experimental analyses performed on a thin 
(not dense), lightly velocity- modulated beam are compared 
with the well known first-order bunching theory. A high 
degree of agreement is observed between the theoretical 
predictions of the performance of the system and the ex- 
perimental results. 157 pages. $1.96. Mic 55-1216 


PHOTOCONDUCTIVITY IN LEAD SELENIDE 
(Publication No. 14,200) 


James N. Humphrey, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor R. K. Wangsness 


The mechanism of photoconductivity in thin films of lead 
selenide has been investigated through the use of starting 
materials prepared in various ways, by using various 
Sensitizing agents, and by varying the film thickness and 
the conditions of preparation of the films. The range of 
conditions producing sensitivity as well as the differences 
in sensitivity are used to formulate a model for the mecha- 
nism. 

The sensitizing agents used were oxygen, sulfur, se- 
lenium, and the halogens. Each sensitizer was found to act 
as an acceptor impurity, causing the resistance of an n- 
type sample to increase to a maximum and then decrease, 
the film becoming p-type at the condition of maximum 





resistance. At 25°C measurable sensitivity (with a time 
constant of about 1 microsecond) results only if oxygen has 
been introduced. At -195°C all sensitizers tested produced 
sensitivity with time constants about 15 microseconds; 
oxygen-treated films showed both this time constant and 
one of about 5 milliseconds. 

It is believed that within the crystallites there exist re- 
combination centers which quickly return to the valence 
band any electrons elevated by absorbed radiation. Each of 
the sensitizers is capable of producing surface states which 
are responsible for the resistance variation and change of 
carrier sign. In addition, oxygen atoms can enter the crys- 
tallites interstitially, forming electron traps. Thus any 
optically elevated electrons can be trapped, and recombi- 
nation with a free hole delayed. This results in an increase 
of photoconductivity (the free holes carrying the photocur- 
rent), with a time constant equal to the time for escape of 
an electron from interstitial oxygen. 

At -195°C the fast (15 microsecond) response is identi- 
fied with the direct recombination process, while the 5 
millisecond response time is identified with the escape of 
the electron from the interstitial oxygen. At 25°C the ob- 
served response time (~!| microsecond) is identified with 
the escape from the oxygen. 

The relation between absorption coefficient, film thick- 
ness, and sensitivity is examined. Present sensitivity data 
agree with theoretical expressions and certain published ab- 
sorption curves for short wavelengths, calculated from re- 
flectivity measurements. A method of estimating the wave- 
length dependence of band-to-band absorption is suggested. 

105 pages. $1.31. Mic 55-1217 


THEORY OF NONLINEAR FEEDBACK SYSTEMS 
HAVING A MULTIPLE NUMBER OF FIRST-ORDER 
OPERATING POINTS AND ITS APPLICATION TO 

MILLIMICROSECOND COUNTING TECHNIQUES 


(Publication No. 13,276) 


Jan Arne Narud, Ph.D. 
Stanford University, 1955 


First, specific circuits are discussed. In Chapter la 
secondary-emission counting circuit developed by the au- 
thor for high-speed counting is described and analyzed. 
The solution to the associated differential equation is de- 
rived in terms of the zeros of the steady-state equation 
which are shown to represent the stable and unstable oper- 
ating points of the circuit. The transient response is dis- 
cussed and an expression is obtained for the characteristic 
resolving time of the circuit. Then the effect of inserting 
two and four-terminal coupling networks is considered, 
showing that the circuit may take on several modes of oper- 
ation depending upon the relative sizes of the components. 
Proper design values for the shunt-peaked case are given 
and the improvement obtained in transient response and re- 
solving time by inserting such a network is discussed. 
Finally, the effects of applying trigger signals of various 
shapes and magnitudes are studied. 

In Chapter II the ordinary two-tube multivibrator is 
analyzed (1) by breaking up the transition from one stable 
operating point to another into three intervals in each of 
which the circuit is assumed to behave linearly; and (2) by 
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introducing certain simplifications into the differential 
equations of this circuit in which case they combine into a 
simple equation of the type considered in Chapter I. 

In Chapter III the method used in Chapter I is general- 
ized. It is shown that memory devices must contain non- 
linear elements and that the transfer function of the system 
must satisfy certain basic requirements in order to be 
realizable. The possibility of representing this relation by 
analytical functions is discussed and the limitations im- 
posed upon such functions by these requirements investi- 
gated. In particular, when the transfer function can be 
represented as a quotient of two polynomials, certain re- 
strictions are imposed upon the poles and the coefficients. 
Also it is shown that the zeros of the steady-state equation 
of the system must all be real and that these determine the 
location of the stable and unstable operating points. The 
behavior of the derivative of the nonlinear transfer function 
at these points is studied and a method outlined by which 
this function may be synthesized in terms of the zeros of 
the steady-state equation. 

Next, the transient behavior of the system is discussed: 
(1) where the nonlinear differential equation governing the 
system is of the first order, and (2) where it is of the sec- 
ond order. Solutions are obtained for these equations in 
terms of the zeros of the steady-state equations when all 
these zeros are of the first order. It is shown that these 
zeros become real poles in the inverted time plane and 
that the sign of the associated residues determines whether 
an Operating point is stable. Several important properties 
are derived for such systems; e.g., it is shown that at any 
operating point the sum of the incremental loopgain and the 
inverse of the corresponding residue is equal to unity, and 
that stable and unstable operating points alternate. 

Chapter IV contains the description of some of the fast 
electronic circuitry developed by the author at the High- 
Energy Physics Laboratory: (1) a millimicrosecond relay 
pulser generating pulses with variable width. Although the 
idea of using a relay to generate fast pulses is not new, the 
general design and the development of this instrument are 
novel. (2) A gated scaler having a resolving time of 20 
myusec. Basically, it consists of a temporary- anda 
permanent-memory circuit arranged so that received in- 
formation can be sorted for a short while in the temporary 
and then transferred to the permanent unit. 

In the last sections of this chapter basic circuits such 
as a millimicrosecond discriminator, fast-pulse shaping 
and generating circuits, and two-gated amplifiers are dis- 
cussed. 203 pages. $2.54. Mic 55-1218 


A SELF-EXCITED FREQUENCY MULTIPLIER FOR 
THE MILLIMETER WAVE-LENGTH RANGE 


(Publication No. 14,503) 


Marlin Oakes Thurston, Ph.D. 
The Ohio State University, 1955 


The objective of the research is to find a method of 
producing power in the millimeter wave-length range and 
avoiding, or at least minimizing, the scaling difficulties 
encountered in conventional microwave oscillators. 

The method investigated is that of harmonic generation. 
The self-excited frequency multiplier described in the 





dissertation differs, however, from conventional multipliers 
in that it combines in a single device the function of har- 
monic generator and driving oscillator. The basic oscillator 
is of the retarding-field type and is modified only to the 

the extent of the addition of a harmonic resonant cavity and 
output coupling system. The operation of this system de- 
pends upon the presence of large harmonic components of 
current in the bunched electron beam of the oscillator. A 
particular harmonic current is then used to excite a har- 
monic cavity from which power can be extracted. A unique 
feature of this device is its ability to deliver power simul- 
taneously at both the fundamental and the harmonic fre- 
quencies. 

A theoretical discussion of the operation of this device 
is presented which includes both the basic operation of the 
oscillator and the performance to be expected from the 
frequency multiplier. Both a small-signal and a large- 
signal theory of the retarding-field oscillator are pre- 
sented, and the similarities and differences in operating 
principles between the retarding-field oscillator and the 
reflex klystron are emphasized. The theoretical study of 
self-excited frequency multipliers is based upon Fourier 
analyses of the total beam current and the convection cur- 
rent at the anode of the retarding-field oscillator. It indi- 
cates that, for the degrees of bunching attainable in practi- 
cal retarding-field oscillators, the output at the fourth 
harmonic for an idealized multiplier would be about 20 db 
below the fundamental power. 

Several self-excited frequency multipliers were con- 
structed with fundamental wave lengths in the region from 
two to five centimeters. Harmonics from the third through 
the seventh have been observed, and power output has been 
measured at wave lengths from 4.82 to 8 millimeters. The 
system chosen for most intensive study was one employing 
the fourth harmonic of an x-band basic oscillator. With 
this system an output of several milliwatts was obtained at 
a wave length of about 6.4 millimeters. 

The self-excited frequency multiplier has the advantage 
that the electron gun and the fundamental oscillator parts 
remain large, and only the harmonic cavity and coupling 
system are small. From this it appears reasonable to 
conclude that for any frequency at which a retarding-field 
oscillator can be made to operate well, a frequency multi- 
plier can be constructed to provide output at a frequency 
three or four times greater; and therefore wave lengths 
substantially shorter than three millimeters appear attain- 
able by this method. 129 pages. $1.61. Mic 55-1219 


PHYSICS, METEOROLOGY 
THE INFRARED EMISSION SPECTRUM 
OF THE ATMOSPHERE 
(Publication No. 14,495) 
Raymond William Sloan, Ph.D. 
The Ohio State University, 1955 


A device for the convenient quantitative measurement of 
thermal radiation from the atmosphere has been developed. 
In the instrument the emission spectrum of the earth’s 
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atmosphere as observed at the ground. level was compared 
automatically with a spectrum approximating that of a 
blackbody at the boiling point of liquid nitrogen at atmos- 
pheric pressure. The instrument was calibrated with re- 
spect to absolute radiation with the use of the recorded 
spectrum of a laboratory blackbody at room temperature. 
This spectrum was recorded at frequent intervals during 
each observation period. During preliminary measure- 
ments this calibration was made for three different black- 
body temperatures (0° C., 20° C., and 50° C.), and the 
values obtained for the radiation calibration parameter 
were in agreement to f 2 per cent for the spectral regions 
remote from the fundamental vibration-rotation bands of 
CO, and H.O vapor. 

The most prominent features of the atmospheric spec- 
trum between 4 and 15.5 yw, observed during daylight and 
darkness when the sky is clear, are due to emission by 
carbon dioxide, ozone, and water vapor. The intensity of 
the water vapor emission shows pronounced variations 
with atmospheric temperature and humidity. The spectrum 
of an overcast sky resembles that of a blackbody. 

Observations were made at Columbus, Ohio, during the 
period from April to December of 1954. Estimates of the 
radiant flux from various parts of the sky were made for 
the wave-length region 4 to 15.5 yw and for five small inter- 
vals within this region. The clear-sky radiation intensity 
on a horizontal plane at the earth’s surface was estimated 
for these wave-length intervals. In the wave-length region 
4 to 15.5 yw, the value of this radiation intensity for a clear 
sky was studied as a function of ground level air tempera- 
ture and absolute humidity. Curves showing the functional 
dependence are presented. 

On the basis of the measurements in the spectral region 
of 9.6 microns, it was possible to make estimates of the 
effective radiation temperature of the ozone layer. 

202 pages. $2.53. Mic 55-1220 


PHYSICS, NUCLEAR 


PRODUCTION OF MESONS IN 
MESON-NUCLEON COLLISIONS 


(Publication No. 12,818) 


Alfred Hetherington Aitken, Ph.D. 
Indiana University, 1955 


In this paper the cross sections for production of two 
mesons resulting from the bombardment of nucleons by 
mesons are computed. 

Non-covariant methods are used and the recoil of the 
nucleon is neglected, recoil effects being approximated by 
the use of a source function. The interaction between the 
nucleon source and the meson field is assumed to be of the 
gradient type, and a coupling constant of *= 0.16 is used. 
The Tamm-Dancoff method of calculation is used, in which 
only state-function amplitudes containing 3 or less mesons 
are taken into account. The resulting production matrix 
contains explicitly terms which describe scattering of the 
incident and produced mesons by the nucleon. It is as- 
Sumed that the produced mesons scatter only in the 





isotopic spin 3 state and the angular momentum 3 state 
since other calculations have shown that these are the most 
important channels for scattering. It is also assumed that 
the mesons scatter independently of each other. The 
scattering matrices are then computed using the Schwinger 
variational procedure. Renormalization is accomplished 
by using a procedure due to Chew and Levy. In the result- 
ant expression the term which represents emission of a 
meson followed by scattering of the incident meson is found 
to predominate and results are given using this term alone. 

The differential spectrum in momentum for produced 
mesons is given for the reaction (Pz, Na 7) 
where the term used attributes this to emission of the posi- 
tive meson and subsequent scattering of the incident nega- 
tive meson. This spectrum has a pronounced maximum for 
low emergent energies of the scattered meson, indicating 
that the directly produced positive meson takes up most of 
the available energy. Total cross sections for all possible 
proton-charged meson reactions are also given for an inci- 
dent meson kinetic energy of 483 Mev. in the laboratory 
system. 

The sharp peaking of the differential spectrum re- 
sembles that which might be produced if the reaction pro- 
ceeded through the formation of a nucleon isobar. The 
analogy is not complete however since in the isobar case it 
would be expected that the directly produced meson would 
have a unique energy equal to that of the available energy 
minus the isobar energy. Further, it is pointed out the po- 
sition of the maximum of the cross section depends upon 
the energy of the incident meson, which would not be the 
case in the isobar model. This shifting of the maximum of 
the cross section is due to the fact that the incident meson 
scattering does not conserve energy, Since it starts from 
an intermediate state. 

The total cross sections show an enhancement by ap- 
proximately a factor of 25 due to this scattering. 

52 pages. $1.00. Mic 55-1221 


EFFECTS OF NON-PRIMARY COSMIC RADIATION ON 
THE NUMBER-ENERGY RELATION 
AND GEOMAGNETIC CORRELATIONS 
NEAR THE TOP OF THE ATMOSPHERE 


(Publication No. 13,776) 


Kinsey Amor Anderson, Ph.D. 
University of Minnesota, 1955 


Measurements have been made with a balloon-borne 
Cerenkov counter at geomagnetic latitudes 10° and 55° sup- 
plementing the data previously taken at 40°. Absolute flux 
values of fast upward-moving particles (splash albedo) are 
obtained. Further, using the known amount of material in 
the detector, a range criterion may be applied to the group 
of particles which are observed to give no Cerenkov light 
in the detector. Mesons and electrons cannot fulfill these 
conditions simultaneously, and the “no-light” particles are 
thus presumed to be protons. Protons meeting these two 
conditions would have a kinetic energy between 220 Mev 
and 600 Mev. 

The splash albedo flux does not depend strongly on geo- 
magnetic latitude, azimuth or zenith angle but drops off 
rapidly with increasing atmospheric depth. The 
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interpretation given is that high energy primary particles 
are responsible for the fast, upward-moving flux. 

The “slow” proton flux is very small at 10° latitude but 
increases markedly until at 55° it has become an important 
part of the cosmic radiation in the top layers of the atmos- 
phere. A direction determination on these particles is, of 
course, not possible. The value of the flux for these parti- 
cles is also not a strong function of zenith and azimuth 
angle. 

These two classes of particles are clearly non-primary 
in nature. [If their flux values are subtracted from the total 
flux measurements of Winckler and others, an energy spec- 
trum of the same form results but with a 35% reduction in 
the number of particles. 

When the total kinetic energy of the primaries is calcu- 
lated from this corrected spectrum, quite good agreement 
with the ionization estimate of Neher is obtained. 

The asymmetries of the total cosmic ray flux in the 
East-West plane at 60° zenith angle were calculated taking 
account of the reduced primary number-energy spectrum, 
the “slow” proton and splash albedo fluxes (treated as a 
background), and the effect of meson secondaries produced 
in collisions of the primary cosmic rays with nuclei pres- 
ent in the earth’s atmosphere. Various meson production 
models and angular distributions are assumed. It is found 
that the asymmetries calculated on this basis at latitude 
10° agree very well with the experimental value of 
Winckler, et al. At 40° geomagnetic latitude the model 
does not lead to a consistent picture. It is possible that 
geomagnetic theory fails in some respect at this latitude. 

At latitude 10° the picture is not consistent with a value 
of reentrant albedo as large as the measured splash flux. 
This fact and the properties of the splash albedo flux seem 
to point to the following possible origin of the upward- 
moving particles: High energy primary particles enter the 
atmosphere at large zenith angles and make Several meson- 
forming collisions. Some of these primaries may accumu- 
late angular displacements such that they are directed 
toward the upper hemisphere. They may possess sufficient 
kinetic energy to escape the earth’s magnetic field and 
thus not appear as reentrant albedo flux. 

109 pages. $1.36. Mic 55-1222 


ZEEMAN SPLITTING OF NUCLEAR QUADRUPOLE 
TRANSITIONS IN CUPRITE CRYSTALS 


(Publication No. 14,509) 


Henry Leon Cox, Jr., Ph.D. 
The Ohio State University, 1955 


A spectrograph for the study of nuclear magnetic reso- 
nance absorption and electrical quadrupole transitions has 
been constructed. Several novel features of this spectro- 
_ graph are described in considerable detail. 

The spectrograph was used to study the Zeeman split- 
ting of the Cu® and Cu®° quadrupole transitions in a single 
crystal of cuprite. From the spectral patterns observed 
for various orientations of the crystal in a uniform ex- 
ternal magnetic field, it has been possible to obtain values 
for various parameters in the theoretical expressions for 
absorption frequencies. The effective nuclear magnetic 
moment of Cu®* was found to be 2.2261 + 0.007 n. m.; that 





of Cu®’ was 2.3765 + 0.007 n. m. At a crystal temperature 
of 28°C., the nuclear quadrupole coupling constants eQq 
were 52.036 * 0.04 Mc/sec for Cu®’ and 48.136 + 0.04 Mc/ 
sec for Cu°’. The pertinent crystal electrical asymmetry 
parameter was found to be zero within the limits of meas- 
urement. The magnetic moment ratio p/n? was found to 
be 0.9367 + 0.006, while the quadrupole ratio Q°*/Q°’ was 
found to be 1.0809 + 0.017. 

Studies of the electrical quadrupole transitions in 
cuprous oxide powder at -196°C., -79°C., and 28°C. gave a 
mean temperature coefficient of -1.1 x 10~ per C. degree 
for the quadrupole coupling constants. 

The values of the physical constants obtained in the 
present study are compared with values obtained in related 


studies by earlier investigators. 
109 pages. $1.36. Mic 55-1223 


THE PERTURBED GAMMA-GAMMA | 
DIRECTIONAL CORRELATION OF Cd” 


(Publication No. 13,683) 


Scott C. Daubin, Ph.D. 
Princeton University, 1954 


The directional correlation of the 722 - 556 KEV 
gamma-gamma cascade in Cd’ was observed as a function 
of the physical and chemical state of the source. In the 
case of InCl; in a dilute aqueous solution of HCl it was de- 
duced that the undisturbed correlation was obtained, and the 
following values were found for the LeGendre expansion 
coefficients: 


A= .090 + .011, 


It was found that spin assignments of 2-2-0 for the first 
three levels of Cd''* together with the assumption that the 
first transition is an Ml, E2 mixture with the following per- 
centages: MI - 95.8, E2 - 4.2 (both + .6), gave a good theo- 
retical fit to the observed curve in general agreement with 
results of other workers. The lifetime of the first excited 
level in Cd''* was measured and found to be less than or 
equal to 2.3 x 107'° seconds. To observe the disturbed 
correlation the state of the source was altered to include 
glycerin solutions of several viscosities, the dry salt of 
InCl,, and frozen aqueous and glycerin solutions. Calcu- 
lation of the magnitude of the correlation perturbing inter- 
action was based on a theory due to Abragam and Pound. 
The liquid sources showed no spoilages within the range of 
viscosities to which the liquid theory applies: however, the 
dry salt showed an interaction of greater than or equal to 
700 mcs. on the assumption of an electric quadrupole inter- 
action, and greater than or equal to 163 mcs. on the as- 
sumption of a magnetic interaction in classically describa- 
ble fields. On the basis of field strength estimates in the 
former case, a lower limit to the quadrupole moment of 
the first excited state of Cd’ is set at .21 x 10°™% cm’. 

157 pages. $1.96. Mic 55-1224 


A, = .022 + .016. 
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A STUDY OF MULTIPLE SCATTERING 
OF 280 TO 450 KEV ELECTRONS IN GOLD FOIL 


(Publication No. 14,978) 


John Barber Dicks, Jr., Ph.D. 
Vanderbilt University, 1955 


Supervisor: Dr. John I. Hopkins 


This investigation arose from the discovery that there 
were no experimental results verifying theoretical calcu- 
lations of electron scattering in metal foils for energies 
below 1 MEV. 

There are several theoretical methods of treating 
multiple scattering, all of which yield slightly different re- 
sults. This experiment tests the main assumptions com- 
mon to all of the theories and makes no attempt to dis- 
tinguish between the theories themselves. 

The experimental apparatus was a Wilson Cloud Cham- 
ber 15 cm. in diameter and 7cm. deep. A magnetic field 
used in the energy measurements of the electrons was 
produced by a pair of Helmholtz Coils. The electron 
source was a B-emitter placed in a holder so constructed 
that only electrons of a chosen range of velocities would 
reach the chamber. After leaving the velocity selector the 
electrons struck the scattering medium, a gold foil of 
average area density .00278 gm/cm/ The source holder 
was oriented so that the electrons struck the scatterer 
normally. 

Two 35 mm. cameras automatically photographed the 
electron tracks in the chamber. The optical axes of the 
camera lenses make an angle of 20°. The process used in 
analyzing the photographed tracks avoids some of the un- 
desirable features of other methods in current use. No 
approximations are introduced in the making of the meas- 
urements and only one view of the cloud chamber is pro- 
jected at a time, thus eliminating the complexity that 
arises when two views of the chamber are superimposed. 
The apparatus required is relatively simple. Measure- 
ments may be made accurately and in a comparatively 
short time. Tracks making a small angle with the axis of 
the camera lens may be measured. 

A total of 10,600 pictures was taken with the gold foil 
as a scatterer. The most promising of the tracks were 
traced, around 1200 in all. Of these, 890 were analyzed. 

The tracks are organized into three energy ranges, 
280-320 KEV, 320-360 KEV, and 360-440 KEV for the pur- 
pose of pointing up the effect of change of energy range on 
the scattering curve. 

The following table shows the relative height of the ex- 
perimental and theoretical scattering probability curves. 
The theoretical curves were calculated from Multiple 
Scattering of Electrons, Phys. Rev. 57, 24, (1940) by 
Goudsmit and Saunderson. > 








2.5° 7.5° 12.5° 17.5° 22.5° 27.5° 33.5° 


Exp. 280-320 KEV 68 65 57 O3 45 25 22 
Th. 280-320 KEV 72 66 58 49 39 28 18 


Exp. 320-360 KEV 66 58 57 42 34 25 £21 
Th. 320-360 KEV 64 60 53 45 36 £25 17 


Exp. 360-440 KEV 54 55 47 41 26— 21 14 
Th. 360-440 KEV 67 59 50 35 = £21 15 16 


The data agrees with the theory within the experimental 
error. 68 pages. $1.00. Mic 55-1225 





THE DIFFERENTIAL ELASTIC SCATTERING OF 
14-MEV NEUTRONS IN BISMUTH, TANTALUM, 
INDIUM, IRON, AND SULFUR 


(Publication No. 14,189) 


Joe Oliver Elliot, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Jules de Launay 


The differential elastic scattering of 14-Mev neutrons 
was experimentally studied in selected heavy and medium- 
weight elements. The resulting angular distributions were 
compared to those predicted by the current theoretical 
models of the nuclear interaction to test their applicability 
in describing this phenomenon. 

The differential elastic scattering cross sections of 
bismuth, tantalum, indium, iron, and sulfur were measured 
for laboratory scattering angles between 5° and 55° at 5° 
intervals with an angular resolution varying from f 1° to 
+ 3°, using the H°(d,n) He* reaction as a source of the pri- 
mary 14-Mev neutrons. Measurements were performed at 
90° to the deuteron beam using scatterers in the form of 
cylindrical shells whose wall thicknesses were designed to 
scatter elastically approximately ten per cent of the inci- 
dent beam; the scatterers were placed midway between and 
collinear with the neutron source and the neutron detector. 
The detector consisted of a stilbene crystal, 1 cm. in di- 
ameter by 1 cm. in length, mounted on a DuMont 6292 
photomultiplier. Only those output pulses from the detector 
corresponding to a neutron energy of at least 12-Mev were 
accepted for analysis in order to minimize the effects of 
inelastically scattered neutrons and gamma rays. The 
cross section values were deduced from the difference in 
counting rate with and without the presence of the scatter- 
ing sample, while shielding the primary neutrons from the 
detector, together with a knowledge of the primary incident 
flux, the number of scattering nuclei in the sample, and 
various, geometrical factors. Two corrections were applied 
to these values to compensate for effects introduced by the 
finite size of the scattering samples; one accounted for the 
effect of the angular resolution associated with each meas- 
urement, and the other removed contributions to the values 
from neutrons multiply scattered in the samples. The re- 
sulting angular distributions exhibited typical diffraction 
pattern behavior with predominant forward scattering fol- 
lowed by secondary maxima and minima. 

The two theoretical models studied for describing the 
scattering were the Placzek-Bethe optical diffraction model 
and the complex square-well model of the nuclear inter- 
action. It was shown that the optical diffraction model cor- 
rectly predicts the diffraction features of the scattering but 
agrees quantitatively with the measured distributions only 
over a small angular region. The complex square-well 
model of the interaction was investigated for potential well 
depths of 19-Mev and 42-Mev, which values had been previ- 
ously studied by other experimenters in describing 1-Mev 
neutron scattering. It was found that the 19-Mev well was 
successful in describing the 14-Mev neutron scattering only 
for the heavier elements, while the 42-Mev well could be 
made to give acceptable results for all the elements investi- 
gated by proper choices of the remaining parameters of the 
theory. The nuclear radius was chosen to be 1.32 As 
x 107'°cm., where A is the mass of the scatterer, and the 
nuclear absorption parameter was chosen to be 0.15. 
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That the differential elastic scattering of 14-Mev neu- 
trons was capable of being described this successfully by 
such a simple theoretical approach as the complex square- 
well model is remarkable and should be regarded as a 
considerable success for the theory. 

93 pages. $1.16. Mic 55-1226 


MESON THEORY OF NUCLEAR FORCES 
(Publication No. 13,478) 


Solomon Gartenhaus, Ph.D. 
University of Tlinois, 1955 


Using the Yukawa theory with cut-off, the two nucleon 
interaction is calculated up to fourth order in the coupling 
constant. ° The resulting potential at large distances 
(7107*°cm.) is similar to the well known potential with no 
cut-off. At small distances, however, the second and 
fourth order tensor potentials approach zero, and the cen- 
tral potentials are strongly repulsive. The details are es- 
sentially determined by two parameters, the coupling con- 
stant and cut-off. The Schrodinger equation for the two 
nucleon problem at low energies is solved numerically, 
and values are obtained for the binding energy, the quad- 
rupole moment, and the four n-p scattering parameters. It 
is found that the triplet parameters are reproduced quite 
well, and that the singlet parameters are reproduced 
within 25 percent by the same coupling constant and cut- 
off required to explain pion-nucleon scattering and photo- 
production. 48 pages. $1.00. Mic 55-1227 


ATOMIC BEAM MEASUREMENT 
OF THE SPIN OF Ag’*” 


(Publication No. 13,704) 


Aaron Lemonick, Ph.D. 
Princeton University, 1954 


In order to measure the spins and magnetic moments 
of radioactive nuclei, an atomic beam magnetic resonance 
apparatus has been constructed. This apparatus employs 
focusing magnets for the A and B magnets. The use of 
these magnets enables us to obtain more beam intensity 
than is possible with a conventional apparatus. The appa- 
ratus is of the flop-in type, and employs counting of the 
activity deposited on buttons for detection. 

A discussion of the optics for such an apparatus is 
given. Details on magnet construction and physical details 
of the apparatus are also presented. A summary is given 
of the theory of an atomic beam measurement; the perti- 
nent formulae are summarized. 

Using this apparatus, the spin of Cu” has been found to 
be 1. This result is interpreted in the light of beta-decay 
theory and the shell model. 

109 pages. $1.36. Mic 55-1228 





ELASTIC SCATTERING OF PROTONS 
FROM LITHIUM SEVEN 


(Publication No. 14,127) 


Philip Ray Malmberg, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor James A, Jacobs 


The differential cross section yield curves for the 
elastic scattering of protons from Li’ were measured in 
the energy range 1350-3000 kev at the center of mass an- 
gles 70’, 90, 110°, 130°, 150°, and 167.1°. The State Uni- 
versity of Iowa statitron supplied the incident proton beam. 
The various proton groups scattered from different ele- 
ments in the lithium target and the target backing were 
separated by a magnetic analyzer. The 167.1° data agreed 
well with the earlier work at 166.3° by Bashkin and 
Richards. At all six angles the curves showed a peak at 
about 2000 kev (peak position varied between 1950 kev at 
70° to 2050 kev at 167.1°), a dip at 2230 kev, and an 
anomaly near the 1882 kev Li (p,n)Be’ threshold. At the 
more forward angles this anomaly appears as a spike 
closely coincident in energy with the position of the neutron 
threshold. Except for the anomaly, the large variations in 
the data suggest the presence of two interfering resonance 
levels. 148 pages. $1.85. Mic’55-1229 


THE PENETRATION OF 2.20 AND 1.27 MEV 
ELECTRONS IN PHOTOGRAPHIC EMULSIONS 


(Publication No. 13,937) 


Chester Charles McCabe, Ph.D. 
Purdue University, 1955 


Major Professor: Robert L. Platzman 


The penetration of fast electrons in matter has been in- 
vestigated by direct observation of tracks in 200 and 400 
micron Ilford G-5 emulsions. Electrons from the Purdue 
linear electron accelerator entered the emulsion, imping- 
ing at approximately 10 to the surface. Spatial coordi- 
nates of electron tracks were measured at intervals of 20 
to 100 microns along the track using a Cooke microscope 
(Type M4005)and from them, distributions involving true 
path length, projected path length, and moments of angular 
distributions were determined. Experimental results were 
compared with theoretical results based upon Lewis’ so- 
lution of the transport equation together with Blanchard and 
Fano’s schematization of the corss-sections for elastic 
scattering and energy loss. 

Two series of measurements were made at each of two 
energies (2.20 t 0.02 and 1.27 ¢ 0.03 Mev). Series I con- 
sisted of 200 tracks at each energy, supposedly selected at 
random, and produced results which when compared to the 
theory gave a large discrepancy in average projected path 
length, and the first three moments of angular distributions. 
These results were apparently self-consistent with the ex- 
ception of an asymmetrical distribution of electron tracks 
in a plane perpendicular to the entrance velocity vector, 
and upon analysis this asymmetry was discovered to be a 
result of the initial track selection. The tracks of Series II 
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consisted of all tracks which had the appropriate charac- 
teristics of electron tracks in this energy range and had 
the proper orientation in a selected area (110 tracks in 

200 micron plates and 89 tracks in 400 micron plates with 
energies of 2.20 Mev, 54 tracks in a 400 micron plate for 
1.27 Mev electrons). These results indicated that the ellip- 
ticity of the angular distributions had been largely removed 
and the experimental values showed a marked change, with 
the results indicating general agreement with theory. 

The loss of tracks through the surfaces of the emulsion, 
by interferences with other tracks and possibly even by 
failure to detect some electron tracks because of their di- 
rection has been considered. Some of the possibilities of 
series errors that may arise in investigations employing 
photographic emulsions have been revealed in this work. 

102 pages. $1.28. Mic 55-1230 


NUCLEAR ABSORPTION OF y» MESONS 
IN MEDIUM AND HEAVY ELEMENTS 


(Publication No. 13,711) 


Albert James Meyer, Ph.D. 
Princeton University, 1954 


An apparatus for the measurement of the absorption 
probabilities of cosmic-ray mesons in materials availa- 
ble in 10 or 20 kg amounts has been developed. As in 
earlier work, the mean life of delayed non-ionizing radi- 
ation from a target in which mesons disappear is meas- 
ured. With improved liquid scintillators and a more effi- 
cient geometrical arrangement than has previously been 
used, a typical 14 kg target gives a meson absorption rate 
of about 7 hr™’. With such a target, the meson lifetime can 
be measured to an accuracy of 10 percent in a half week. 

Preliminary runs with the new apparatus revealed the 
presence of hitherto unrecognized backgrounds of delayed 
counts associated with the soft component and clearly 
showed that systematic tests of the purity of the sample of 
counts attributed to meson absorption events were neces- 
sary. To make these tests possible, two experimental ar- 
rangements were used in the lifetime runs. Two trays of 
hodoscoped Geiger counters were put in the telescope that 
accepted incident mesons, and only events in which one and 
only one Geiger counter in each tray was triggered were 
Classified as meson events. In one of the two dispositions, 
half-inch lead plates were arranged above the hodoscoped 
counters as an electron shower detector; in the other, the 
space between the counter trays was filled solidly witha 
total of about 200 gm cm~’ of lead. The following four ar- 
guments were used to show that unknown backgrounds in 
the present data were indeed negligible: (1) the decay 
curves showed no observable systematic deviations from 
an exponential shape; (2) the mean lives for a given ele- 
ment in the two dispositions agreed; (3) the agreement in 
the ratios of meson-absorption to positive-meson-decay 
counts for the two dispositions indicated that the rate at- 
tributed to meson-absorption shows the same filter de- 
pendence as a rate known to be due to mesons; and (4) no- 
target and carbon-target runs gave no counts that could 
not be understood in terms of known backgrounds. A short 
side investigation on the decay curve for positrons in air 
showed that, within statistics, the data between 32 and 





400 musec could be represented as an exponential with a 
lifetime of 123+16 musec, and that a high spurious rate at 
short time-lags could not be attributed to positron annihi- 
lation. 

The following mean lives, in mpsec, were obtained: 


Cu 172.0t7.6 Mo 96.245.9 Ag 84.473.5 Cd 100.976.1 
Sn 85.744.9 Sb 82.617.1 Hg 72.314.3 Pb 174.5=3.3 


The only previous heavy-element experimental results, the 
results of earlier Princeton work, are in disagreement with 
the present mean lives; a reanalysis of the earlier data 
shows that the decay curves were contaminated with un- 
recognized spurious counts. The uncertainties in theoreti- 
cal values for the absorption probabilities are considerably 
greater than the statistical errors in the experimental 
values reported here, but the latter are consistent with the 
hypothesis that the » meson absorption coupling constant is 
equal to that for B-decay. 124 pages. $1.55. Mic 55-1231 


ATOMIC BEAM MEASUREMENT OF THE SPIN OF Cu™ 
(Publication No. 13,721) 


Francis Marion Pipkin, Ph.D. 
Princeton University, 1954 


A magnetic resonance atomic beam apparatus has been 
constructed. The apparatus is of the flop-in type; it is in- 
tended for the measurement of the nuclear spin and mag- 
netic dipole moment of radioactive nuclei. A focusing 
principle is used in the A and B fields to give increased 
intensity. 

A discussion of the design of the apparatus and the atom 
optics is given; the pertinent details of the apparatus are 
described. The focusing fields and the magnets which pro- 
duce them are described. Details of construction of these 
magnets and the homogeneous field producing magnet are 
described; results of measurements of the magnetic fields 
are given. 

The theory of the experiment is given; the method of 
making a measurement is described. The results of such 
a measurement of the nuclear spin of a radioactive silver 
isotope Ag is given (I= 1/2). This is found to be con- 
Sistent with the nuclear shell model and beta decay theory 
assignments. 115 pages. $1.44. Mic 55-1232 


THE ANGULAR DISTRIBUTION OF DEUTERONS 
FROM N’*(p,d)N° AND Li"(p,d)Li® 


(Publication No. 13,730) 


Kenneth G, Standing, Ph.D. 
Princeton University, 1955 


Deuterons from (p,d) reactions have been observed by 
use Of a thin NaI crystal in a scintillation counter. This 
served to distinguish the deuterons from a background of 
protons of higher energy. 

The angular distribution of deuterons from N‘*(p,d)N’*, 
Li’(p,d)Li®, and Li"(p,d) L®” (1st excited state) were all 
fitted by curves calculated on Butler’s theory for angular 
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momentum of the pickup neutron 1, = 1. Thus the parity of 
the initial and final nuclear states must be opposite in 
each case. 

The absolute cross-sections at the maxima of the angu- 
lar distributions were used to calculate the reduced widths 
for the transitions. Theoretical reduced widths were cal- 
culated using an independent-particle shell model of the 
nucleus in L-S and j-j coupling by Lane’s theory. The ex- 
perimental reduced widths, when corrected by reasonable 
estimates of the effects of Coulomb and nuclear inter- 
actions, lay in the same range of values as the theoretical 
reduced widths. 

Since these corrections are not known accurately, the 
ratio of a pair of reduced widths for which the corrections 
Should be approximately the same was compared with 
their theoretical ratio. The ratio of the reduced width for 
N'*(p,d)N** to that for the reaction N'*(d,p)N’’ (measured by 
Gibson and Thomas) was 6 + ~1.5 compared with a theo- 
retical ratio ~ 5.6 in L-S coupling (for N* a “D state) and 
1.5 in j-j coupling. The ratio of the reduced width for 
Li (p,d) Li®* (1st excited state) to that for Li (p,d) Li® 
(ground state) was .7  ™1 compared with a theoretical 
ratio of ~.5 in L-S coupling and ~2 in j-j coupling. It is 
concluded that these measurements provide evidence in 
favor of the validity of intermediate coupling in the nuclear 
p-shell. 

The transition N'“(p,d)N’™ to the 1st excited state of 
N’° was searched for and upper limits were set on its re- 
duced width. By comparison with theoretical reduced 
widths for the transition, it is concluded that any admixture 
of the configuration p°s’ in the N“* ground state appears 
with a probability < 1% and any admixture of the configu- 
ration psd with a probability < 3%. 

Our measurements, in agreement with previous ones, 
rule out the explanation of the long lifetime of the C’* beta 
decay on the basis of parity change. Its explanation as an 
“L-forbidden” transition seems most unlikely on the basis 
of our measurements and other considerations. 

The explanation of the long lifetime as the result of a 
chance cancellation of matrix elements is the only other 
possibility which has been suggested. It seems somewhat 
implausible a priori, and our upper limits on configuration 
mixing provide some evidence against it, but it remains the 
only suggested explanation which is uncontradicted by ex- 
periment. 125 pages. $1.56. Mic 55-1233 


THE DECAY SCHEMES OF Au™ AND Au’” 
(Publication No. 13,955) 


Melvin Theodore Thieme, Ph.D. 
Purdue University, 1955 


Major Professor: Ernst Bleuler 


A double-coil lens spectrometer, adapted for coinci- 
dence measurements, was employed to study the decay of 
Au™ and Au’. 

The accepted decay scheme of the latter was found to 
be essentially correct. In (12 + 4)% of the cases, a nega- 
tron transition occurs to the 426-kev level in Hg °°. The 
electron capture transitions to the 685-kev and the 354-kev 
levels in Pt’”’ have relative intensities of 29.4 and 70.6. 





Electron-electron coincidences with the magnetic spec- 
trometer were observed to determine the conversion coef- 
ficients of the two cascade gamma rays. The results indi- 
cate the lower gamma ray (354 kev) to be an electric 
quadripole transition, the upper one (331 kev) a mixture of 
electric quadrupole and (3 + 1)% magnetic dipole, in agree- 
ment with angular correlation measurements. 

A previous investigation of the decay of Au’™ indicated 
electron capture to a 2100-kev level in Pt'™ followed by 
three cascade gamma transitions to the ground state. The 
conversion coefficient measurements indicated electric 
dipole radiation for the lowest transition. From the em- 
pirical evidence on the properties of low-lying excited 
levels in even-even nuclei, an electric quadrupole tran- 
sition is predicted for the lowest transition. 

The decay scheme of Au was reinvestigated with the 
magnetic spectrometer, a scintillation spectrometer, and 
with coincidence techniques. Gamma transitions with 
energies of 291, 327, 640, 940, 960, 1150, 1180, 1230, 1340, 
1470, ~1500, 1590, 1890, 2050, 2150, ~~ 2300 kev were found 
with relative intensities of 26: 100: 20:6:3:6:6: <2: 
2:8: ~1:6: 7:5: -~1: 0.6. With the aid of electron- 
gamma and gamma-gamma coincidences, the level scheme 
of Pt'* as known from the decay of Ir'™ was verified and 
additional levels at 2150, 2217 and ~2300 kev were found. 

A Fermi analysis of the positron spectrum of Au’™ indi- 
cates two components with the following end point energies 
and intensities: 1.21 Mev (1.6%) and 1.55 Mev (1.2%). 
Positron-gamma coincidences revealed that the former 
goes to the first excited state and the latter to the ground 
state of Pt’. The ft values indicate that both positron 
transitions are first forbidden. It is probable that the 
Au’ ground state is 2- . 

No electron capture occurs to the second excited state 
at 618 kev. A similar absence of a 8~ transition to this 
level is found in the decay of Ir’. From the ft values, the 
electron capture transitions to the higher levels are first 
forbidden with the possible exception of the transition to 
the 2217-kev level (log ft = 6.2). 

The conversion coefficients of the two low-energy 
gamma rays (291 and 327 kev) indicate electric quadrupole 
transitions. The spin and parity assignments (2+, 2+, 0+) 
to the 618-kev, 327-kev, and the ground state of Pt’ are in 
agreement with the predictions for even-even nuclei. From 
the conversion coefficients of the high-energy gamma rays, 
tentative spin and multipole order assignments are given 


for the other levels and transitions in Pt’. 
143 pages. $1.79. Mic 55-1234 


THE MEASUREMENT OF LOW-ENERGY y-RAY PAIR 
CROSS SECTIONS IN SCINTILLATORS 
USING A SCINTILLATION PAIR SPECTROMETER 


(Publication No. 13,298) 


Harry Irwin West, Jr., Ph.D. 
Stanford University, 1955 


The first chapter of this dissertation gives an account 
of the development of a three-crystal scintillation pair 
spectrometer. The second chapter describes the use of 
this spectrometer in y-ray pair production cross section 
measurements, and experimental results for NalI(Tl) and 
anthracene are presented. 
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The spectrometer is of the type in which collimated y- 
rays are incident on a “center” scintillation crystal and the 
pair events are selected by detecting in coincidence the 
oppositely directed annihilation quanta in two “side” crys- 
tals of Nal(T1l). The background is almost completely 
eliminated through the use of differential pulse-height dis- 
crimination on the side crystals. 

The pulse-height distribution produced by pair events 
from y-rays of different energies have been analyzed and 
found in good agreement with theoretical considerations. 
The resolution of the spectrometer is 6.5 percent for the 
pair distribution of 2.76-Mev y-rays. The width of the 
pulse-height distribution at one-half maximum is found to 
vary as (hp - 2mc 3, where hu is the energy of the y-ray 
and mc’ the rest energy of the electron or positron. 

Absolute pair production cross sections have been 
measured for Nal(Tl) and anthracene at 1.33 Mev. Relative 
measurements have been made for Nal( Tl) and anthracene 
for the 1.17-Mev and 1-33-Mev y-rays of Co’. Further- 
more, relative measurements have been made in NaI T1) 
for the 1.38-Mev and 2.76-Mev y-rays of Na“. The ex- 
perimental values 0, are compared below with theoretical 
pair cross sections Opin iodine and carbon, derived using 
the Born approximation. ** * The theoretical values are 
given in brackets. 

For carbon the values found were 


Op(1.33)/op(1.17) = 5.20 20.17 [6.16] , 
0p( 1.33) = 6.03 10.18 x 10~™ cm* [5.97x 10" cm’] . 


Hence, 
Op( 1.17) =1,1610.05x10™ cm* [0.974x10°** cm’] . 
For iodine the values found were 


Op(2.76)/op(1.38) = 15.070.8 [18.7] , 
Op(1.33)/op(1.17)= 5.0040.15 | [6.16] , 
op( 1.33) =6.8110.17x10 cm’ [4.68x10™~ cm’]. 


Hence, 
0,)(1.17) 


= 1.361 0.05x10‘cm’ [0.760x 10 cm’]. 


The exact calculations of Jaeger and Hulme’ have 
been extrapolated in energy and atomic number to the case 
of iodine and found in excellent agreement with experiment. 
Dayton* and Hahnetal.® have given Z-dependence for- 
mulas for 1.17- and 1.33-Mev y-rays combined and for 
2.62-Mev y-rays. The present experiment is in excellent 
agreement with these formulas. 

142 pages. $1.78. Mic 55-1235 
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QUENCHING LATTICE VACANCIES 
IN HIGH PURITY GOLD 


(Publication No. 13,506) 


John William Kauffman, Ph.D. 
University of Illinois, 1955 


Quenches were made using 99.999% pure gold wires 
from temperatures in the range 500°C to 920°C down to the 
temperature of liquid nitrogen. The cooling to room tem- 
perature took about 0.01 sec. The relative vacancy concen- 
trations trapped by quenching were determined by measur- 
ing the resulting increase in residual resistivity, A R. The 
energy of formation, Ef, for lattice vacancies was deter- 
mined from the relation: ‘ 


R=A exp (- Ep /KT) ° 


The value of Er thus obtained is 1.28 e.v. 

The energy of motion, E),, was obtained from isother- 
mal annealing measurements at temperatures near room 
temperature. Ata certain stage of the annealing process 
the annealing temperature was increased and,E)y was de- 
termined from the ratio of the recovery rates of the elec- 
trical resistance, R, at constant R using: 





EM Ge “ 








ae 


The results give Em = 0.68 e.v. The sum of Er and E 
gives 45 kcal/mole for the activation energy of self diffu- 
sion in gold assuming vacancy diffusion. 

The annealing at room temperature is reasonably well 
described by a bimolecular reaction and can be explained 
as the combination of single vacancies into divacancies 
which, due to the high mobility of divacancies, almost im- 
mediately anneal out. A simple kinetic theory of the rate 
of decrease of vacancy concentrations due to combination 
gives reasonable agreement with observed rates. Re- 
combination during quenching is discussed. It is shown 
that the recombination rate during quenching is consistent 


with that at room temperature. 
40 pages. $1.00. Mic 55-1236 


MEASUREMENTS OF THE COMPLEX 
DIELECTRIC CONSTANT AND FARADAY ROTATION 
IN SEMI-CONDUCTORS AT MICROWAVE FREQUENCIES 


(Publication No. 13,426) 


Richard R. Rau, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Park Hays Miller, Jr. 


The complex dielectric constant of polycrystalline 
samples of various semi-conductors was measured at 
microwave frequencies (Ao = 3.2 cm.) by standing-wave 
techniques. Samples were 1 cm. in length and 2 mm’ in 
area. The accuracy of the method was checked on glass 
and single crystals of germanium. A simple analysis of 
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polycrystalline samples in terms of large grains and small 
necks predicts possibility of measuring single crystal 
properties at very high frequencies. Tests on polycrystal- 
line samples of silicon showed this condition to be fulfilled 
for certain samples of large grain size at the frequency of 
our measurements. The method was applied to polycrystal 
line samples of cuprous oxide and selenium. The value ob- 
tained for the dielectric constant of cuprous oxide was 

e’ = 6.910.3 with the conductivity depending critically on 
the prehistory of the sample. For polycrystalline selenium 
a value of the dielectric constant of 7.6 and of the micro- 
wave conductivity of 3.4 x 10°? (ohm-cm.)™ was obtained. 
Microwave measurements of the dielectric constant and the 
conductivity may also lead to useful information about the 
electronic relaxation time, since the latter influences 
these quantities at large frequencies. At the frequency 
used in our experiments, this effect was apparent only in 
the case of germanium. 

If a polarized electromagnetic wave passes through a 
semi-conductor with a static magnetic field applied along 
the direction of propagation, there occurs a rotation of the 
plane of polarization and the transmitted radiation be- 
comes elliptically polarized. This effect is due to the in- 
fluence of the free charge carriers in the semi-conductor 
and is designated as a “Faraday rotation.” It has been 
analyzed here using the Drude- Zener model. For small 
losses, weak magnetic fields and small values of WT 





(assuming the relaxation time T to be energy independent) 
the angle of rotation of the plane of polarization can be ex- 
pressed to a first order of approximation as: 


= 5 [He & B 
8 2 €o K’ 4 


where yu is the Hall mobility, o is the dc. conductivity, B is 
the magnetic field, Z is the thickness of the sample trav- 
ersed, K’ is the dielectric constant of the material at the 
frequency employed in the experiments, and €) and pi, are 
the dielectric constant and permeability of free space re- 
spectively. For spherical energy surfaces the ellipticity, 
which is a second order effect, is proportional to the relax- 
ation time. For the case of low frequencies, the effect can 
be explained by the introduction of a Hall-effect type field 
into Maxwell’s equations. Room temperature measure- 
ments of the angle of rotation at microwave frequencies on 
both n- and p-type samples of germanium give values of 
3780 cm?/volt sec. and 3300 cm*/volt sec. for the electron 
and hole mobilities respectively. The method should be ap- 
plicable to the determination of mobilities in powdered 
samples without using electrodes, if the field inside the 
powdered particles is determined by a Clausius - Mosotti 
type of approximation. 55 pages. $1.00. Mic 55-1237 
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NA™ AND I'* DILUTION SPACE AND 
THYROID I’** ACCUMULATION IN THE 
PERFUSED ADULT CAT 


(Publication No. 13,859) 


Joseph B. Boatman, Ph.D. 
University of Pittsburgh, 1955 


An earlier report had shown that the thyroid gland of 
adult cats responded to hypertonic solutions perfused into 
the carotid artery by a decreased accumulation of I'**, and 
this response occurred with sodium chloride or glucose. 
Hypotonic solutions resulted in augmented I'** accumula- 
tion in the thyroid under the conditions described. 

This report attempted to measure the Na™ dilution 
space and the nonthyroidal, nonurinary I'*’ dilution space 
in animals perfused with hypertonic and isotonic solutions. 
Attempts were made to measure the relative importance of 
the kidney and the adrenal glands upon the changes observed. 

Animals were perfused simultaneously in groups of 12, 
six receiving hypertonic saline and six isotonic saline. 
Perfusion rates were 20 ml./hr. for 4 hours, during which 
time a measured solution of I'*' and Na“ was permitted to 
circulate freely. Other groups similarly perfused were 
subjected to renal blood vessel ligation, or adrenal blood 
vessel ligation, or both, prior to the start of perfusion. 

At the end of perfusion, blood samples were taken and 
the dilution of I‘** and Na™ determined. All animals were 
immediately sacrificed and the thyroid I**’ and Na™ levels 
measured. | : 

Hypertonic saline perfusion resulted in decreased thy- 
roid I’** accumulation and increased I** dilution space. 
Na™ levels in the thyroid were increased and Na” dilution 
spaces were decreased. There appeared, therefore, to be 
a reciprocal concentration of Na™ and F*’ in the thyroid 
gland, and this relationship was the reverse of tissue di- 
lution volumes in the tissues. 

It was also observed that ligation of the adrenal blood 
vessels prevented the typical response to hypertonic and 
isotonic saline as seen in the normal animals, whereas the 
ligation of the renal blood vessels appeared to alter only 
the degree to which the thyroid responded and did not mark- 
edly affect the nature of the adrenal effect upon this re- 
sponse. 

It was concluded that hypertonic saline perfusion into 
the common carotid artery when compared to isotonic per- 
fusion resulted in a decreased level of I'*' and increased 
level of Na** accumulated by the thyroid, and these changes 
were paralleled by an increase in the I*** volume of fluid 
and a decrease in the Na™ volume of fluid in the whole 
body. These changes were not significantly different if 
the adrenal blood vessels were ligated immediately prior 
to perfusion. 36 pages. $1.00. Mic 55-1238 


2261 





CHARACTERISTICS OF ULTRAVIOLET 
HEMOLYSIS 


(Publication No. 13,680) 


John S. Cook, Ph.D. 
Princeton University, 1955 


Hemolysis of the mammalian red blood cells following 
brief exposure to ultraviolet radiation has been studied by 
a) counts of microphotographic fields and b) spectrophoto- 
metric determination of the hemoglobin released by the 
hemolyzed cells. Ultraviolet hemolysis is an “all-or-none” 
phenomenon in that, upon hemolysis, each red cell releases 
all of its hemoglobin to diffusion equilibrium with the en- 
vironment. 

After correction for the distribution of the cells’ re- 
sistance to osmotic pressure, the rate of hemolysis appears 
to be a linear function of time. The rate of hemolysis is 
independent of the intensity of the incident radiation, i.e., 
the Reciprocity Law is obeyed, and is proportional to the 
square of the total dose of radiation. This exponent is in- 
dependent of the temperature in the range studied (5° to 
37°C.). The physical chemical meaning of this exponent is 
not known. 

Under the conditions employed, the reaction, once ini- 
tiated, is irreversible. Radiation of wavelength .1850 yp 
is of much greater effectiveness than radiation of wave- 
length .2537 p. 

The Q,o for ultraviolet hemolysis is approximately 2. 
Hemolysis is accelerated in solutions of decreased osmotic 
pressure and is inhibited by the presence of sucrose in the 
external environment. These factors are interpreted as 
indicating that ultraviolet hemolysis is colloid osmotic in 
nature. 

Over the pH range 5.8 to 7.8, ultraviolet hemolysis is 
accelerated in solutions of increasing pH. This behavior, 
which at first appears inconsistent with the theory of col- 
loid osmotic hemolysis, is interpreted as a characteristic 
of the initial photochemical reaction in the cell membrane. 
By analogy with certain other photochemical reactions, 
the wavelength data and pH data are consistent with the 
hypothesis that the light absorber is protein in nature. 

118 pages. $1.48. Mic 55-1239 
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ANTICOAGULANT AND ANTIMITOTIC 
SUBSTANCES FROM THE OVARY OF 
THE PUFFER, SPHEROIDES 


MACULATUS, (BLOCH AND SCHNEIDER) 
(Publication No. 13,382) 


Pierre Couillard, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: Dr. L. V. Heilbrunn 
The present work followed the finding, by Heilbrunn and 
his coworkers, of heparin-like anticoagulant and antimi- 
totic carbohydrates in the ovaries of several invertebrates. 
It was intended primarily to seek homologous products in 
vertebrate (i.e. fish) ovaries. The puffer was selected be- 
cause, like that of other fishes of the family Tetraodontidae, 
its ripe ovary contains a dialyzable, nitrogenous carbohy- 
drate, tetrodotoxin, which showed some similarities with a 
dialyzable breakdown product of heparin, found by Chaet in 
commercial preparations of this drug. 
The work has involved: 


1- A study of the action of various extracts of the spent 
ovary of the puffer: 
A- On maturation and cleavage of the eggs of marine 
invertebrates. 
B- On blood clotting, with particular emphasis on anti- 
thrombic action. 
2- A search for qualitative changes in the activity of ovary 
extracts on marine eggs, with maturation of the ovary. 
3- In the light of the results of (2), an investigation of the 
action of purified tetrodotoxin on marine eggs. 
The following facts were brought up: 


1- The spent ovary. 

Crude, neutral extracts of the spent ovary of the puffer 
e exert a graded action on cleavage (Chaetopterus eggs): 
Low concentrations of these extracts cause abortive cy- 
tokinesis without inhibiting karyokinesis or preventing 
the mitotic gelation. Higher concentrations completely 
block all mitotic activity including the mitotic gelation. 
These effects are reversible; the eggs can be made to 
resume development by a few washes in sea water. Long 
exposures to such extracts or short contact with concen- 
trated ones, cause the death of the cell by cytolysis. The 
antimitotic activity of these extracts is associated with 
a non-dialyzable, protein-bound polysaccharide. 

Spent ovary extracts have no inhibitory action on the 
maturation of the starfish egg; indeed, they even enhance 
this process, possibly by substituting for a native poly- 
saccharide inhibitor, an ineffective structural analogue. 

These crude extracts are also anticoagulant; they ex- 
ert, on various artificial clotting systems, a typical heparin- 
like antithrombic action. This activity, as is the case for 
heparin, is inhibited by protamine and by periodate. The 
antithrombic factor follows the proteins of the crude ex- 
tracts in ammonium sulfate precipitation; it is found in 
both the albumin and the globulin fractions. 

The spent ovary of the puffer is richer in hexosamine 
than any other soft tissue tested in the fish; from it can be 
extracted, by standard heparin preparation methods, a 
protein-free, hexosamine-rich metachromatic product 
which also has antithrombic activity. This heparin-like 
substance has no action by itself on cleavage; as is the case 
for heparin itself, it probably requires a protein cofactor 
to be antimitotic. 








In view of this evidence, it is suggested that the ovary 
of the puffer contains a heparin-like anticoagulant and 
antimitotic substance, bound to protein in the native state, 
and furthermore, requiring this protein for its action on 
the cell. This polysaccharide is probably homologous with 
similar substances which have been found in the ovaries of 
many vertebrate and invertebrate animals. 


2- The ripe ovary. 

Crude extracts of the ripe ovary of the puffer inhibit 
both maturation and cleavage; some of the activity on both 
processes is thermostable and dialyzable. 





3- Tetrodotoxin. 

At relatively high concentrations, purified tetrodotoxin 
inhibits cleavage of the starfish egg; it has no inhibitory 
action on the maturation of the same egg. Quantitative 
considerations of its activity on cleavage make it unlikely 
that this substance is alone responsible for the dialyzable 
antimitotic activity of ripe ovary extracts. Recent chemical 
findings by Japanese workers leave little possibility for 
tetrodotoxin to be related to heparin, at least as a break- 
down product. 

In the course of the present work, original techniques 
were developed for the rapid dialysis of solutions and for 
the assay of crude extracts for antithrombic activity. 
Modifications were also introduced in the heparin extrac- 
tion method (phenol partition technique) and in the hexo- 
samine determination procedure (Elson and Morgan method). 

105 pages. $1.31. Mic 55-1240 





BASIC STUDIES OF DISTURBANCES 
OF COAGULATION IN HUMAN DISEASE 


(Publication No. 13,797) 


Paul Gustav Frick, Ph.D. 
University of Minnesota, 1955 


The thesis concerns two major topics: 1. The study of 
congenital hemorrhagic diatheses. 2. The study of acquired 
hemorrhagic diatheses caused by circulating anticoagulants. 

Hemophilia has been subdivided in: Anti-Hemophilic 
Globulin (AHG) deficiency, Plasma Thromboplastin Com- 
ponent (PTC) deficiency and Plasma Thromboplastin Ante- 
cedent (PTA) deficiency. The relative incidence of AHG, 
PTC and PTA deficiency based on the study of 60 patients 
was found to be 81.7%: 11.6%: 6.6% respectively. AHG 
and PTC deficiency are inherited through recessive sex 
linked genes, PTA deficiency as a dominant non sex linked 
character. 

Congenital Labile Prothrombin Conversion Factor (L.F.) 
deficiency and Congenital Stable Prothrombin Conversion 
Factor (S.F.) deficiency are both inherited as dominant 
characters with various degrees of penetration. Congenital 
afibrinogenemia is transmitted by a recessive non sex 
linked gene. 

The diagnosis of congenital hemorrhagic diseases is 
entirely based on laboratory tests because only very few 
clinical features are of diagnostic value. Petechiae usually 
indicate thrombocytopenia or increased capillary fragility. 
Hemarthrosis has only been observed in AHG, PTC and 
S.F. deficiency. 
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The investigation of isolated defects of normal clotting 
factors, ideally represented as experiments in vivo in 
congenital hemorrhagic diatheses, has led to the conclusion 
that AHG and L.F. enter the normal coagulation process in 
stoichiometric proportions while PTC, PTA, and S.F. act 
enzymatically. S.F. is a true accelerator of prothrombin 
conversion. Normal platelet agglutination in afibrinogene- 
mic blood proves that fibrin is not necessary for platelet 
agglutination. Prothrombin consumption is decreased in 
deficiencies of anyone of the precursors of thromboplastin 
(platelets, AHG, PTC and PTA) and in L.F. deficiency, it is 
more rapid than normal in afibrinogenemia and is within 
normal limits in S.F. deficiency. 

Circulating anticoagulants of three types have been 
studied: each type interfered with one of the three major 
phases of the normal coagulation mechanism. An inhibitor 
of the first phase of coagulation, i.e. with one of the plasma 
precursors of thromboplastin was observed in a woman 
after her first pregnancy. Anticoagulants inhibiting throm- 
boplastin activity were found in three cases with systemic 
“collagen disease”. Two patients had disseminated lupus 
erythematosus and one patient developed the anticoagulant 
after a drug reaction. In all three cases the anticoagulant 
was associated with a false positive blood Wassermann 
and a 4+ cephalin cholesterol flocculation. Its incidence 
among patients with systemic “collagen disease” was 7.5%. 
Anticoagulants were not observed in periarteritis nodosa 
and in scleroderma. 

A previously unreported observation is the transpla- 
cental transfer of circulating anticoagulants from two pa- 
tients to their infants. The mechanism of development of 
inhibitors of the first two phases of clotting is probably 
immunologic in type. This assumption is based on their 
occurrence after pregnancy and in patients with an im- 
munologic type of disease (disseminated lupus erythema- 
tosus, drug reaction, acquired hemolytic anemia), their 
association with other signs of antigen antibody reactions 
(false positive serology, positive Coombs test) and, finally, 
their transplacental transfer. The analogous observation 
of clotting inhibitors in repeatedly transfused hemophiliacs 
supports this theory. 

The third type of clotting inhibitor interferes with fi- 
brinogen conversion to fibrin. It was observed in 27%of a 
group of 45 cases with multiple myeloma. In high con- 
centration the inhibitor caused a delay in coagulation of 
fibrinogen to form a poor, gelatinous, non retractile clot 
with no histologic evidence of fibrin threads. The anti- 
coagulant was present in the B and ¥ globulin fractions and 
was generally associated with rather marked hyperglobu- 
linemia. It is postulated that the abnormal myeloma 
proteins, which contain the anticoagulant, act as protective 
colloids of fibrinogen and inhibit the formation of fibrin 
strands. 168 pages. $2.10. Mic 55-1241 





CHANGES IN THE DISTRIBUTION OF 
SULFUR CONTAINING AMINO ACIDS 
IN THE DEVELOPING GRASSHOPPER 
EGG (MELANOPLUS DIFFERENTIALIS 
DIFFERENTIALIS (THOMAS)) 


(Publication No. 12,893) 


Yu-Ying Fu, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Gordon Marsh 


The content of methionine and cystine-cysteine has 
been measured in the alcohol precipitated and soluble 
fraction of the developing egg and embryo of the grass- 
hopper (Melanoplus differentialis) at each stage. The 
fluctuation of methionine in Pre and post-diapause is ap- 
parently related to the synthesis of protein and to the 
formation of cystine-cysteine. The significance of the 
changes in methionine and cystine-cysteine relative to 
each other and of their distribution between yolk and em- 
bryo is discussed. The content of methionine and cystine- 
cysteine diminishes in the late post-diapause. It is as- 
sumed that these sulfur compounds are partly degraded 
or destroyed in oxidation reactions, and partly transformed 
to SH or -S-S- containing compounds such as the coenzymes. 
The dry weights of alcohol precipitate of whole egg, yolk, 
and embryo have been determined. It was found that the 
newly laid egg has the highest amount of this fraction. In 
pre- and post- diapause, the weight of this fraction de- 
creases continuously and shows no change during diapause. 
Total sulfur of the whole egg has been measured. The 
average of total sulfur is 11.34+0.051 micrograms per egg 
and constant throughout development. The relation between 
changes in concentration of thiol groups and the mitotic 
and respiratory activity and growth phenomena in the 
developing grasshopper egg is discussed. 

93 pages. $1.00. Mic 55-1242 





GROWTH AND FUNCTION OF THE 
BURSA OF FABRICIUS IN THE 
DOMESTIC FOWL 


(Publication No. 14,462) 


Bruce Glick, Ph.D. 
The Ohio State University, 1955 


The growth of the bursa of Fabricius was studied in 
1,918 chickens. Maximum bursa size was attained in the 
Barred Plymouth Rock X Dominant White Rock crosses 
between 10 and 12 weeks, in White Leghorns between 4 1/2 
and 6 weeks, and in Rhode Island Reds between 8 and 11 
weeks. 

The bursa was significantly heavier in Leghorns than 
in Reds during the first 4 weeks after hatching. Heritability 
estimates for 4-week-old Leghorns and Reds ranged from 
53 per cent to 213 per cent and from 25 per cent to 97 per 
cent respectively. These results indicate that the genetic 
portion of the variance is high. A maternal effect on bursa 
size was also suggested. Environmental factors also in- 
fluence bursa size as evidenced by the larger bursa and 
later atrophy of the bursa in litter-reared birds in com- 
parison with battery-reared birds. 
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The bursa of males was heavier than the bursa of fe- 
males during the first 4 weeks. 

Atrophy of the bursa occurred earliest in the Leghorns 
and latest in the crosses. 

The growth data for the bursa and the testes indicated 
that the bursa was inhibiting early growth of the testes. 
Removal of the bursa at an early age demonstrated that the 
bursa does not inhibit the growth of the testes. Nor does 
bursectomy affect body or comb growth, although larger 
Ovaries and oviducts resulted after bursectomy. A total of 
459 White Leghorns and 257 Rhode Island Reds were em- 
ployed in the bursectomy studies. 

The effect of caponization, cortisone acetate, and testo- 
sterone propionate on the bursa was studied in 166 Rhode 
Island Reds and 72 White Leghorns. Cortisone and testo- 
sterone, in general, decreased the size of the bursa in 
Reds, while caponization increased bursa size. Although 
both hormones reduced the size of the bursa in Leghorns, 
this reduction could be explained by the accompanying re- 
duction in body growth. 

Bursectomy at 12 days markedly reduced the produc- 
tion of antibodies to Salmonella typhimurium, “O” antigen, 
in 38 Rhode Island Reds and 47 White Leghorns as compared 
with that of an equivalent number of control birds. Itis 
suggested that the bursa produces cells necessary for anti- 
body production and stimulates other tissues that are im- 
portant for the formation of antibodies. The role of the 
bursa and spleen in resistance to infection is discussed 


with special reference to pullorum disease. 
109 pages. $1.36. Mic 55-1243 





RESPIRATORY AND CARDIOVASCULAR 
EFFECTS OF ACUTE CHOLINESTERASE 
POISONING AND THEIR RELATION TO 
THE MECHANISM OF ACID-BASE 
BALANCE 


(Publication No. 14,195) 


Armand Joel Gold, Ph.D. 
University of Maryland, 1955 


Supervisor: Dr. Norman E, Phillips 


Dogs were injected with the anticholinesterases Para- 
thion (5 to 40 mg./kg. body weight) or Sarin (40 pg./kg. 
body weight) intravenously or were made to rebreath by 
means of a closed spirometer system. Respiratory rate, 
minute volume, blood pressure and heart rate were re- 
corded. In addition, hematocrit, arterial Oz saturation, 
plasma CO, content, plasma pH and blood lactic acid con- 
centrations were determined. Arterial CQ, tension, plasma 
HCO; concentration and total whole blood buffer base 
were calculated from the Singer and Hastings nomogram. 

An early period of hyperventiliation was observed with 
Parathion-treated animals followed by respiratory arrest. 
The former response is probably the result of the slow 
accumulation of acetylcholine (characteristic of Parathion 
poisoning) which stimulates respiration. No such hyper- 
ventilation was seen with Sarin. Cessation of respiration 
is known to be related to direct inhibition of the respira- 
tory centers, bronchoconstriction and glandular secretions 
in the airways. 





Whereas CQ, narcosis contributes to depression of 
respiratory activity in pure asphyxia of rebreathing, there 
appears to be no similar role of CO, during cholinesterase 
poisoning. In the former, the arterial CO, tension reaches 
a narcotic level of 74.5 mm. Hg at the time when breathing 
ceases, but in the other case, it is considerably lower. 

Development of initial hypotension and marked brady- 
cardia were observed after Sarin and Parathion adminis- 
tration but with greater rapidity in the former. These are 
known to be cholinergic responses. As breathing became 
difficult and hypoxia ensued, systolic blood pressure in- 
creased to a hypertensive peak and then fell with the 
diastolic pressure to zero. This systolic hypertension is 
attributed to accumulation of adrenaline, in the absence of 
oxygen, and its vasoconstrictive effect which is sufficiently 
great to take precedent over the antagonistic effect of 
acetylcholine. 

There is detected a slight, rapidly-occurring alkalosis 
followed by a more gradual development of marked acidosis. 
Alkalosis is presumably related to the brief period of 
hyperventilation during which time the CQOz2 is rapidly 
blown off at the lungs. 

It is concluded that terminal acidosis is a result of 
both respiratory and metabolic factors and constitutes a 
mixed disturbance. When Parathion-poisoned became 
asphyxiated, the Pco,, expressing respiratory changes in 
acid-base balance, increased and consequently produced 
acidosis. In artificially-ventilated dogs given Parathion, 
the CO, was effectively removed at the lungs, but the whole 
blood buffer base (the non-respiratory or metabolic acid- 
base component) fell at approximately the same rate as it 
did in spontaneously-breathing animals. 

The metabolic component in terminal acidosis is char- 
acterized by a marked fall in the HCO,” concentration, 
which represents a large proportion of the buffer base 
loss. One factor for consideration is circulatory stasis 
and its resultant tissue anoxia, probably brought on by 
vasodilatation and vagal inhibition of the heart. This in 
turn is followed by accumulation of excess lactic acid in 
the tissues, evidenced by its increase in arterial blood, 
which displaces HCO, and thereby partially accounts for 
the loss of buffer base. 94 pages. $1.18. Mic 55-1244 


SOME EFFECTS OF ERGOTAMINE 
TARTRATE UPON LACTATION IN 
THE RAT 


(Publication No. 14,637) 


Clark Edward Grosvenor, Ph.D. 
University of Cincinnati, 1955 


Ergotamine tartrate was administered subcutaneously 
to 21 rats 3 times a day at six hour intervals from the 9th 
through the 12th days postpartum at a dosage level of 3mg/ 
Kg/day. Twelve control rats were similarly injected with 
physiological saline solution; twelve others were uninjected. 
Mothers and young were weighed daily during the lactation 
period. The daily incidence of suckling and the daily food 
consumption were recorded for each rat over the same 
period of time. A portion of mammary tissue from the 
pelvic region was removed from each rat, extracted, and 
analyzed colorimetrically for lactose. The values obtained 
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served as an index of milk volume. Another portion of 
mammary tissue from the same region was examined 
histologically. 

Observations were made upon an additional group of 
10 animals, treated with ergotamine as described above in 
order to determine the amount of milk secured by the 
young in twenty minutes of nursing after having been pre- 
viously isolated for six hours. These observations were 
made daily during the 4-day period of treatment. Ten rats 
served as controls, half of which were injected with phys- 
iological saline solution. 

The normal pattern of behavior of the lactating rat is 
altered to some extent by the initial injection of ergota- 
mine. However, with subsequent injections, she no longer 
appears affected by the drug, indicating that resistance is 
acquired within a short period of time. 

There is a significant loss in weight of the experimental 
mothers during the four-day period of treatment correlated 
with a significant reduction in food consumption. Reasons 
for this are discussed. Loss in weight, however, is but 
temporary for by the end of the lactation period, the dif- 
ference in weight between the treated and control groups 
is insignificant. 

The young of ergotamine-treated animals are signifi- 
cantly lighter in weight than those of the controls at the 
end of the period of treatment; moreover, the weight of 
the offspring of treated animals never quite approaches 
that of the controls during the time limitations of the ex- 
periment. This reduction in weight is probably due to 
insufficient milk being obtained, for the quantity of milk 
secured in twenty minutes by litters of treated rats on the 
first day of treatment is significantly less in comparison 
to that obtained by control offspring on the same day. 
This difference diminishes progressively, however, fol- 
lowing additional treatment, as the animals become more 
resistant to the drug. The average amount of milk se- 
cured by the experimental animals over the four-day 
period of treatment, nevertheless, is significantly lower 
than that obtained over the same period by the control 
offspring. 

The incidence of suckling for control rats drops ata 
steady rate from the beginning to the end of lactation. 
That of the experimental animals remains at a high level 
during the period of treatment after which it falls off 
markedly. The possible significance of this is discussed. 

It was found that ergotamine in the dosage employed 
does not alter the lactose content of rat mammary tissue 
nor does it cause an alteration in the histological appear- 
ance of the gland. 

It is concluded that ergotamine probably interferes in 
some way with the normal action of the milk “let-down” 
hormone upon the myoepithelial cells in the rat mammary 
gland. 55 pages. $1.00. Mic 55-1245 





PROGRESSIVE CHANGES IN TISSUE 
RESPIRATION DURING STRESS 


(Publication No. 13,934) 


Robert Lawrence Jasper, Ph.D. 
Purdue University, 1955 


Major Professor: William A. Hiestand 


An investigation was undertaken to determine the ef- 
fects of stressing agents upon tissue respiration as meas- 
ured by oxygen uptake. The stressors used were cold 
(2°+ 2°C. ), heat ( 38°*1°C. ), and formaldehyde (single 
injection of 0.1 ml of 2.5%, intraperitoneally). Three dif- 
ferent strains of adult, male mice were used in this study. 
No strain differences in tissue respiration could be detected. 

Liver, kidney, and brain were the tissues selected for 
study because of the importance of these organs in adap- 
tation or adjustment of an animal to stress. Animals were 
exposed to stressors for varying lengths of time and the 
oxygen uptake of each tissue was determined by the Warburg 
constant volume respirometer. | 

Tissue respiration of the organs from cold and heat 
exposed animals follow similar patterns except for the 
initial and terminal phases of the experiment. The data 
indicate there is some adjustment or possibly adaptation 
to these two stressing agents. These changes in metabolism 
involve some of the same mechanisms in their adjustment 
to stress. It is very likely that this is true of the adrenal 
cortex and the thyroid gland. However, it has been shown 
that during cold stress the thyroid output is increased 
whereas during heat stress its activity is decreased. In 
adjusting to cold and heat stress the following sequence of 
activity is noted: the nervous system, the circulatory 
system, the pituitary-adrenal system, and finally the thy- 
roid gland are activated. 

Tissue respiration in response to formaldehyde does 
not seem to follow a pattern similar to cold or heat stress. 
The pattern seen is one of probable degeneration and de- 
rangement of enzyme systems. It is doubtful that any 
adaptation takes place during formaldehyde stress. More 
likely the action of formaldehyde is on the nervous system 
and the other changes seen result chiefly from this effect 
and from some direct action on the liver. The kidney 
apparently plays an important role as an organ in all of 
the stresses. 153 pages. $1.91. Mic 55-1246 


THE RESTING PNEUMOTACHOGRAM 
(Publication No. 12,944) 


Hallett Adams Lewis, D.S.I.M. 
University of Cincinnati, 1955 


The pneumotachogram is the record obtained when one 
measures the velocity of air flow continuously, at the mouth 
or nose, during respiration, as a function of time. The 
pneumotachograph is the instrument used to obtain these 
records. 

The purpose of this investigation was first, to describe 
the characteristics of the normal, resting, breathing pat- 
tern of man, as shown by the portable pneumotachograph 
designed by Silverman and Lee; second, to evaluate the 
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resting, breathing patterns of a group of 50 normal adults; 
third, to evaluate the resting, breathing patterns of a group 
of 67 patients with respiratory complaints; and fourth, to 
correlate the individual respiratory patterns with the 
clinical status of these patients. This type of study was 
expected to demonstrate whether or not resting pneumo- 
tachographic records obtained with this instrument would 
be of value as a tool for the study of pulmonary function, 
either alone or in conjunction with other pulmonary func- 
tion tests. 

From the time that instruments were first devised for 
the study of human respiratory patterns, it has been hoped 
that a diagnostic method could be obtained which would 
make the pneumotachograph as significant a tool, in the 
field of pulmonary physiology and pathology, as the electro- 
cardiograph has been in the filed of cardiology. 

The pneumotachographs and the methods of study of 
their records to date have left much to be desired. It was 
hoped originally that this investigation, in which a quanti- 
tative analysis was intended to supplement the qualitative 
features of pneumotachograms, might provide the desired 
diagnostic method. However, the results have shown that 
the pneumotachograms obtained with the Silverman pneu- 
motachograph and analyzed by the methods devised for this 
study, are of limited value as a tool for the study of pul- 
monary function in man. Marked degrees of impairment 
of pulmonary function can be discerned, but simpler and 
more efficient diagnostic methods are available for eliciting 
the signs of such advanced forms of pulmonary disease. 
The resting pneumotachograms were shown to be of only 
limited usefulness for demonstrating early or minimal 
alterations in pulmonary physiology. 

Futher, it was shown that there are many variations 
in individual breathing patterns, when compared to one 
another. This makes it quite difficult to establish criteria 
for the analysis of the normal respiratory pattern. Itis 
almost impossible, therefore, to attach diagnostic signi- 
ficance to any variation of pattern except when this vari- 
ation is quite marked. 

A need was shown for a more sensitive instrument for 
recording air-flow and one which can overcome many of 
the variables inherent in the one used in this investigation. 
Such an instrument should incorporate mechanical means 
of making many of the measurements which had to be made 
manually. Considerable time was consumed in the analysis 
of each of these breathing patterns. A pneumotachographic 
method, to be practical clinically, should be more accurate, 
less complicated and certainly less tedious. 

The results of this study indicate that the Silverman 
pneumotachograph and the present methods of analysis of 
the resting pneumotachograms are of limited usefulness as 
a Clinical tool for the study of the human respiratory pat- 
terns of individuals with normal and abnormal pulmonary 
function. 99 pages, $1.24. Mic 55-1247 





RIPENING AND STORAGE STUDIES 
WITH PEACHES 


(Publication No. 14,213) 


Shawky Elia Maximos, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Leland E, Scott 

This investigation was undertaken to determine the 
effect of maturity of peaches at time of harvest upon post- 
harvest changes occurring under varying ripening and 
storage conditions. Fruits of the variety Redskin were 
harvested at three stages of maturity as determined by 
firmness measured by the Magness Pressure Tester, and 
ripened directly at 55, 65, and 75 degrees F or after periods 
in storage at 35 degrees F. Samples of the fruits at har- 
vest and during storage and ripening were taken for mea- 
surements of surface color (visually and by the Hunter 
Color-Difference Meter), firmness, soluble pectin, green 
pigment, sugars, acidity, total soluble solids, and alcohol 
insoluble residue. The quality of the fruits when fully 
ripe was scored by a panel of judges. 

There was an average daily increase of 2.0 to 4.0 per 
cent in size, and a distinct increase in red color witha 
delay in harvest till the firm ripe stage (an average firm- 
ness of about 9.0 pounds). Fruits harvested at this latter 
stage were generally of better dessert quality than those 
harvested at less mature stages when ripened directly 
after harvest or after cold storage. Serious browning was 
apparent in fruits harvested with an average firmness of 
14.9 pounds when ripened after 3 weeks in cold storage, 
but not in fruits harvested at 9.3 pounds firmness. 

Fruits harvested at a less mature stage failed to soften 
during the first few days at the ripening temperatures at 
which time appreciable softening took place in more ma- 
ture fruits. Generally softening of the fruits was closely 
correlated with an increase in soluble pectin down to 7.0 
to 8.0 pounds firmness. A close positive correlation tended 
to exist between the two factors with further softening. 

A reduction in the green pigment content which cor- 
related closely with a decrease in firmness, was apparent 
in fruits with a delay in harvest and during storage and 
ripening. 

A noticeable decrease in titratable acidity occurred 
with a delay in harvest and in fruits held for more than 
3 weeks in cold storage. 

Marked seasonal variation was observed in the trend of 
total sugars during harvest period. However, a general 
increase was observed during ripening after harvest and 
was mainly due to an increase in the sucrose fraction. 

During the course of this study an objective method 
was developed for measuring the surface color of peaches 
by the use of the Hunter Color-Difference Meter. The 
high correlation coefficients obtained between the Hunter 
readings and the visual color scores, indicate that the 
method may be of practical use in the establishment of 
standard grades of color for peaches or in research 
studies on color changes. 71 pages. $1.00. Mic 55-1248 
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EFFECTS OF OUABAIN ON THE 
METABOLISM OF KIDNEY CORTEX 
IN VITRO 


(Publication No. 14,013) 


Paul Baker McCay, Ph.D. 
The University of Oklahoma, 1955 


This study was concerned with the influence of a cardiac 
glycoside, ouabain, on the metabolism of carbohydrate in 
guinea pig kidney cortex tissue. Effects of 5 X 10 M 
ouabain on the following functions of kidney cortex tissue 
slices was investigated: anaerobic respiration; aerobic 
respiration; oxidation of five intermediates of the tricar- 
boxylic acid cycle; barbiturate depression of oxygen con- 
sumption; and respiration after toxic in vivo doses of the 
drug. The effect of ouabain on kidney cortex homogenates 
was also studied. 

The Warburg manometric technique for the determina- 
tion of oxygen consumption and anaerobic glycolysis and 
the Barker and Summerson method for the colorimetric 
determination of lactic acid were employed. 

Manometric measurements of CO, evolution and de- 
terminations of lactic acid indicate that anaerobic glycoly- 
sis of kidney cortex slices is not affected by 5 X 107 M 
ouabain. However, oxygen uptake of slices, both endo- 
genous and with glucose substrate, was inhibited 40 percent, 
and in accordance with this, barbiturate depression of 
respiration was not reversed (as it is in heart muscle 
slices) but increased by an additional 25 to 30 percent. 

The respiration of kidney cortex slices is rapidly depressed 
to a lower rate in the presence of 5 X 10 M ouabain when 
pyruvate was the substrate, and reduced more than 55 per- 
cent when alpha-ketoglutarate was the substrate. The oxi- 
dation of succinate, however, is only slightly affected by 
the glycoside even when the kidney cortex slices were pre- 
incubated in the presence of ouabain before the addition of 
the succinate. The rate of oxygen uptake of such slices 
utilizing succinate was only 20 percent less than that of 
slices which had not been pre-incubated in the presence of 
Ouabain. Studies on the oxidation of fumarate and malate 
were inconclusive. 

In kidney cortex slices, ouabain inhibits the utilization 
of alpha-ketoglutarate as measured by the oxygen uptake 
relative to that of slices utilizing this substrate in the 
absence of ouabain. These results are in direct contrast 
to those obtained from studies on the effects of 5 X 107* M 
ouabain on kidney cortex homogenates in which it was de- 
termined that utilization of alpha-ketoglutarate under these 
conditions is unaffected by the glycoside. These findings 
are in agreement with the hypothesis that the structural 
integrity of the cell is required by ouabain for the mani- 
festation of its physiological effects. 

Opposed to all other findings, the injection of toxic 
amounts of ouabain (0.3 mg) into guinea pigs causing death 
(within 5 minutes) appears to stimulate a sustained increase 
in rate of oxygen consumption of kidney cortex slices. 

The conclusions of this study were that the effects of 
5 X 10~ M ouabain on the metabolic functions of heart 
muscle and kidney cortex of guinea pigs are specifically 
different, and that the type of response obtained with kid- 
ney cortex tissue depends upon the type of tissue prepara- 
tion used for the particular study. 

67 pages. $1.00. Mic 55-1249 





PREVENTION OF INTESTINAL 
RADIATION DEATH BY REMOVAL OF 
THE IRRADIATED INTESTINE 


(Publication No. 13,541) 


James William Osborne, Ph.D. 
University of Illinois, 1955 


Mature male Holtzman rats weighing 250-275 grams 
received X-irradiation in the range 2200 r to 4000 r to the 
whole body, abdomen, or portions of the exteriorized small 
intestine only; survival times and pathology of the intes- 
tine were studied. The animals were irradiated singly 
with all doses given at 150 kv., no filter, 8 ma. and at 
target distances of 21 cm. (exteriorized intestine) or 22 cm. 
(total body or abdomen exposures). 

Whole body irradiated animals lived an average of 3.2 
days while those receiving abdominal radiation survived, 
on the average, 3.5 days. Animals with 50% of the intes- 
tine irradiated lived about two days longer than either of 
the above groups. If only 20% of the small bowel was 
rayed, death came at about 12 days; raying only 80% of the 
intestine gave no significantly different results than raying 
only 50%, as determined by the “t” test. The small intes- 
tine extending from the duodenal-jejunal flexure to the 
ileo-cecal junction is defined as 100%. 

In some rats receiving radiation to only 50% of the 
bowel, the irradiated portion was resected surgically at 
various time intervals after exposure and an end-to-end 
anastomosis was made. About one-third (nine) of these 
animals lived significantly longer than irradiated mock- 
operated controls; six of these lived indefinitely after being 
returned to their pre-irradiation diet of laboratory chow 
and water ad libitum. 

It was possible to effect indefinite survival provided 
the X-rayed portion was removed within 96 hours after 
exposure. This indicates that the irradiated intestine must 
remain in the animal almost the entire life expectancy in 
order to cause death. This result rules out the possibility 
that soon after exposure, the intestine induces reactions 
elsewhere in the animal which can go to completion without 
the participation of the intestine and cause death, and con- 
firms the theory that death is due directly to intestinal 
damage (the breakdown of the barrier which separates the 
intestinal lumen from the peritoneal cavity and blood 
stream.) 

The intestinal pathology in all groups of animals was 
qualitatively the same for all groups of animals checked: 
mitosis was temporarily stopped in the crypts, thus cutting 
off the supply of cells for the villi. This, coupled with the 
casting off of epithelial cells by the villi caused them to 
become denuded and finally to collapse. Denudation was 
slower in the intestine-irradiated animals than in the other 
two groups; however, intestinal destruction was maximal 
just before death in all cases. This result indicates that 
denudation is related to survival time. 

71 pages. $1.00. Mic 55-1250 
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MOBILIZATION OF BLOOD CALCIUM 
AND PHOSPHORUS IN GALLUS 
DOMESTICUS: 

I. THE EFFECTS OF PARATHYROID 
AND GONAD HORMONES, STARVATION, 
AND SHELL DEPOSITION 


(Publication No. 14,050) 


Donald Polin, Ph.D. 
Rutgers University, 1955 


Shell deposition, starvation, and parathyroid and gonadel 
relationship were studied as factors affecting the mobiliza- 
tion of blood calcium and inorganic phosphorus of the 
chicken. 

Although no significant change in non-diffusible or total 
plasma calcium occurred during shell deposition, diffusible 
calcium levels may be lowered. A significant decrease 
occurred 9-12 hours after a soft egg was palpated in the 
uterus. This decrease coincides with the period of an in- 
creasing rate of shell deposition. 

Estradiol, by intramuscular injection, can increase the 
non-diffusible calcium fraction and the inorganic phosphorus 
of the plasma in non-starved and starved capons and cocks. 
Endogenous estrogen of the laying hen is unable to main- 
tain the non-diffusible calcium fraction and inorganic phos- 
phorus of the plasma during 24 and 48 hours of starvation. 
Forty -eight hours of starvation interferes with shell de- 
position and egg production. Starvation does not affect the 
diffusible calcium level in the laying hen, but does increase 
it in the cock. 

About 10% of the parathyroidectomized chickens (cocks, 
capons, and laying hens) die in about 2 to 6 days after the 
operation. Tetany was not observed in any of the para- 
thyroidectomized birds. Females not only are more ad- 
versely affected but comprise the greatest percentage of 
those that died. Soft eggs in the uterus of the hen at the 
time of the parathyroidectomy are prematurely expelled 
several hours later. Hens which did not expel their eggs 
were found dead the morning after parathyroidectomy. 

Blood calcium is increased in the normal and para- 
thyroidectomized cock and hen, 3-4 hours after subcuta- 
neous injection of 100 units/bird of parathormone. The 
response of the normal hen is variable; some hens show 
no increase in calcium, while others have their calcium 
levels increased by 15 mg./100 ml. A synergistic effect 
of parathyroid hormone and estrogen is suggested. In- 
organic phosphorus is increased in the normal hen and 
decreased in the parathyroidectomized hen by parathor- 
mone. No change in inorganic phosphorus was found in 
normal or parathyroidectomized cocks, 3-4 hours after 
parathormone injection. 

Parathyroidectomy of the non-treated hen, and non- 
treated and estrogen-treated capon and cock is followed 
by a significant decrease in diffusible calcium levels. An 
increase in inorganic phosphorus levels occurs in most of 
these chickens. Non-diffusible calcium may or may not 
decrease in the parathyroidectomized non-treated or estro- 
gen-treated cock and capon. Endogenous estrogen of the 
parathyroidectomized hen was unable to maintain non- 
diffusible calcium levels in those hens which had abnor- 
mally low diffusible calcium levels. Estrogen administered 
to the parathyroidectomized capon and cock did not in- 
crease the non-diffusible calcium of those birds which still 
had abnormally low diffusible calcium levels after the 3 





days of treatment. The synergistic effect by parathormone 
and endogenous estrogen was not obtained in the parathy- 
roidectomized hen having an abnormally low diffusible 
calcium level. These data suggest that estrogen can not 
increase non-diffusible calcium in the chicken when the 
diffusible calcium level is below normal. The significance 
of these data and their implication in shell deposition, bone 
formation, and formation of phospholipids and phospho- 
proteins are discussed. 

Data are presented to support the suggestion that the 
parathyroids control diffusible calcium levels, and show 
that estrogen increases the non-diffusible calcium of the 
blood only when diffusible calcium levels are maintained 
normal by parathyroid hormone. Furthermore, data are 
discussed which suggest that the levels of calcium and 
inorganic phosphorus in the blood influence the output of 
parathyroid hormone, and thereby, regulate the mobiliza- 
tion of calcium and phosphorus from bone and the excretion 
of these ions through the kidneys. 

141 pages. $1.76. Mic 55-1251 


RESPIRATION, SUCCINOXIDASE AND 
D-AMINO ACID OXIDASE STUDIES ON LIVERS 
FROM RATS FED THE HEPATIC CARCINOGENS 
4-DIMETHYLAMINOAZOBENZENE (DAB) AND 
3°-METHYL-4-DIMETHYLAMINOAZOBENZENE 


(3°-ME-DAB) 
(Publication No. 13,587) 


Donald R. Richmond, Ph.D. 
The University of New Mexico, 1955 


Oxygen consumption was determined for tumerous and 
nontumorous tissues taken from the same liver. D-amino 
acid oxidase and succinoxidase activities were determined 
for similar tumorous and nontumorous liver areas. Studies 
were made on normal liver tissue; also on the effects on 
liver enzyme activities of increasing the riboflavin content 
of the diet. 

There was an increase in respiration of nontumorous 
liver slices when such slices were taken from livers that 
had adjacent tumorous nodules. 

The d-amino acid oxidase activity of homogenates of 
liver was markedly influenced by the content of riboflavin 
in the basal diet; it was lowest with a high-fat, low-protein 
diet. Increasing the riboflavin content of the basal diet 
returned the d-amino acid oxidase activity of the liver to 
normal. The nontumorous liver areas of rats fed 3°-Me- 
Dab and excess riboflavin showed normal d-amino acid 
oxidase activity. The increased riboflavin had less effect 
on the tumorous areas. 

The succinoxidase activity was depressed in livers 
taken from rats receiving basal diets; the activity was 
particularly low in those livers from rats given low- 
protein, high-fat rations; it was also low in the nontumorous 
liver areas of the rats fed 3°-Me-Dab and lowest in the 
tumorous areas. Increasing the riboflavin content raised 
the enzyme activity in livers taken from animals fed a 
basal diet, but was without effect on the tumorous and non- 
tumorous liver areas of those that received the carcino- 
genic diet. 
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The data indicate that respiration and enzyme activity 
may be markedly different in different areas of a cancerous 
liver. 08 pages. $1.00. Mic 55-1252 


SERUM MAGNESIUM LEVELS IN HETEROTHERMIC 
ANIMALS EXPOSED TO COLD 


(Publication No. 14,142) 


Marvin LeRoy Riedesel, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr. G. Edgar.Folk, Jr. 


Hypothermia and hibernation have been subjects of 
increasing interest in recent years, yet there is a critical 
lack of observations on the biochemistry of these states. 
High levels of magnesium in serum have been related by 
several investigators to hibernation and cold exposure. 

In the present studies levels of serum magnesium and other 
electrolytes, and serum specific gravities were compared 
in bats and other heterotherms in several series including 
both hibernating and non-hibernation conditions. The bats 
were studied most intensively. The first species (Eptesicus 





fuscus) was collected in hibernation in a cave. One group 
was bled while still dormant and the other group after they 
were maintained and fed in a flight cage for four days. The 
second species (Myotis lucifugus) was obtained from a sum- 
mer colony and from a cave in winter hibernation. The 
specimens were bled after periods of activity varying from 
1 hour to 4 days, and after periods of hibernation varying 
from 1 hour to 9 weeks. The serum potassium determin- 
ations showed no significant changes due to hibernation. 

The serum calcium level during hibernation was slightly 
decreased while the cell/plasma ratio and the specific 
gravity of the serum occasionally increased slightly but 
not consistently. The serum magnesium in all hibernating 
groups was about 50 per cent higher than in the active 
animals which normally showed a level of 4.1 mg. per cent. 
The specific gravity data indicated this was not a passive 
process. The increase of serum magnesium in bats oc- 
curred after only one to two hours of hibernation and was 
found by the time the oral temperature had dropped to 13°C. 
There was no significant serum magnesium increase when 
the oral temperature had dropped to only 17-20°C. Awak- 
ening from hibernation does not require a lowering of the 
serum magnesium, since there was no reduction of serum 
magnesium when body temperature was raised to 18°C.., 
which required 5 to 8 minutes. However, one hour after 
arousal from hibernation the serum magnesium had dropped. 
The elevation of serum magnesium in bats in hibernation 
is uninfluenced by season. 

Further studies of comparable design using ground 
squirrels and hamsters also showed a rise of the same 
magnitude in serum magnesium with hibernation. 

138 pages. $1.73. Mic 55-1253 











EJACULATORY RESPONSE INDUCED 
BY POTASSIUM CHLORIDE 


(Publication No. 13,941) 


William Thomas Rockhold, Ph.D. 
Purdue University, 1955 
Major Professor: William A. Hiestand 

Intraperitoneal injections of potassium chloride produce 
an ejaculatory response without lethal effects in mice. This 
response has been termed an intravital ejaculation similar 
to that produced by electrical stimulation of guinea pigs, 
and by drug combination (Pernoston-yohimbine combina- 
tion) in mice. The experiments described in this report 
were undertaken to gather data relative to this phenomenon 
produced by potassium chloride injections, and to establish 
the nature of the ejaculates and mechanism by which the 
ejaculations were induced to determine whether this method 
could be adapted for use as a male hormone indicator test 
and provide a means of collecting seminal fluid. The ex- 
periments entailed studies of the most effective dose for 
KCl- induced ejaculation in mice, effects of potassium 
chloride in inducing ejaculation in other species, the ejac- 
ulatory effects of other compounds, the nature and proper- 
ties of the ejaculates, and drug stimulation and antagonism 
to determine the mechanism of the KCl-induced ejaculation. 

In mice, KCl-induced ejaculation elicited an all-or-none 
response in the seminal vesicles, with doses of 400 mg/kg 
of 3.5 per cent potassium chloride giving the most con- 
sistent responses. The rat, guinea pig, hamster, and 
ground squirrel responded similarly to the mouse to the 
potassium chloride injections over a wide range of doses. 
Potassium compounds, irrespective of the anion, anda 
rubidium salt (chloride) were found to be effective in in- 
ducing ejaculation in mice, suggesting that the ability of 
local applications of these cations to depolarize nerve 
fibers, due to a reduction of the resting potential on simple 
thermodynamic grounds, was responsible for the ejaculatory 
response. Statistically significant standardization of the 
response by measurement of the ejaculatory time and 
weight was not successful. Fructose analyses of the ejac- 
ulates, inhibition of KCl-induced ejaculation in mice by 
bilateral castration or extirpation of the seminal vesicles, 
and the absence of sperm in the ejaculates indicated that 
only secretions from the seminal vesicles and not a com- 
plete ejaculation were obtained. 

Comparative drug-induced ejaculation indicated a pre- 
dominance of parasympathetic control of the efferent ejacu 
latory processes. In contrast to drug-induced ejaculation, 
parasympatholytic and adrenolytic drugs did not inhibit 
KCl-induced ejaculation in mice. Nembutal inhibited both 
the acetylcholine- and KCl- induced ejaculation but not that 
induced by epinephrine. Potassium chloride did not stimu- 
late the isolated rat seminal vesicle. From these studies 
it was suggested that potassium chloride acts peripherally 
by thermodynamic properties in stimulating the ejaculatory 
process. 60 pages. $1.00. Mic 55-1254 
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STUDIES ON THE RENAL GLOMERULO- 
TUBULAR RELATIONSHIPS AS REVEALED 
BY THE EFFECTS OF URETERAL 
PRESSURE ON THE EXCRETION OF 
MAGNESIUM, CALCIUM, AND OTHER 
ELECTROLYTES, WITH APPENDICES 
ON THE FLAME SPECTROPHOTOMETRIC 
DETERMINATION OF MAGNESIUM AND 
CALCIUM 


(Publication No. 14,490) 


Carl Frederick Rothe, Ph.D. 
The Ohio State University, 1955 


The knowledge available about the metabolism of mag- 
nesium and calcium as affected by the kidneys is far from 
complete. In order to elucidate the renal homeostatic 
control of the plasma concentrations of these cations, it is 
necessary to understand the nature of their excretory mech- 
anisms. The effects of increased ureteral pressure (which 
caused a decreasedfilration rate) and of an osmotic diuretic 
(which caused an increased flow of urine) on clearance, rates 
of excretion, and urinary concentrations of magnesium, cal- 
cium sodium, potassium, phosphate, creatinine, and, in 
several cases, pH, were studied. 

By catheterizing both ureters of dogs and making simul- 
taneous urine collections from the two kidneys, it was pos- 
sible to provide a control for extrarenal influences. In- 
creased ureteral pressure was exerted in the experimental 
kidney by raising the end of the catheter 40 to 60 cm. above 
the kidney. Seven or nine collection periods from each 
kidney in four dogs were used. The cations were deter- 
mined flame spectrophotometrically. 

It was found that acute increases of ureteral pressure 
caused decreased excretion of creatinine, water, magne- 
sium, calcium, sodium, potassium, and phosphate. It was 
noted that the hydrogen ion concentration increased whereas 
the potassium urinary concentration decreased, a finding 
which supports the hypothesis that potassium and hydrogen 
are secreted competitively. The decreased excretion of 
electrolytes was not due primarily to renal pelvis expansion 
or leakage of fully formed urine, since the creatinine con- 
centration in the urine increased, whereas the electrolyte 
concentrations decreased. The changes observed in fil- 
tration rate, and thus filtered load, were much larger than 
the changes in electrolyte excretion. Sucrose diuresis 
caused an increased excretion not only of water but also of 
the electrolytes studied. 

The results of these experiments were discussed in 
relation to a proposed hypothesis that the rate of reabsorp- 
tion of the electrolytes is proportional to the electrolyte 
concentration at the sites of reabsorption. It was assumed 
that the renal transport mechanisms are characterized by 
the reversible formation of a substance-transport agent 
complex with reaction kinetics similar to those of enzyme- 
substrate reactions. At relatively low concentrations, re- 
absorption is assumed to be characterized by first order 
reaction rates. At high concentrations or high affinities of 
the substance for the transport agent, a zero order reaction 
and typical tubular maxima would be observed. 

As would be predicted from this concentration-affected 
active transport hypothesis, the tubular reabsorption neither 
was constant nor did it follow completely the changes in 
filtration rate. 





The clearance rates and patterns of excretion of cal- 
cium were Similar to those of sodium, and the excretion 
patterns of magnesium and potassium were similar. 

Flame spectrophotometric determinations of magnesium 
and calcium were extensively studied. A Beckman DU spec- 
trophotometer with a direct atomizing burner and a photo- 
multiplier attachment was used. The effects of zero sup- 
pression, sensitivity control setting, wave length, slit 
width, fuel, gas pressure, vertical focusing on the flame, 
and sample temperature were studied. Factors affecting 
reproducibility of the determinations were investigated. 
The luminosity-concentration relationships for calcium, 
magnesium, sodium, potassium, lithium, and strontium 
were determined. The problems of interference as they 
affect the accuracy of the determinations were divided into 
background (factors affecting the luminosity other than the 
element in question) and enhancement (factors affecting the 
luminosity other than background). The interference of 
sodium and phosphate on calcium and magnesium deter- 
minations was investigated. A self-standardization method 
for the determination of calcium in samples of widely vari- 
able composition was described and evaluated. A method 
for determining urinary cations by using calibration curves 
was presented. A method for the determination of the four 
major cations in plasma requiring a total of 1 ml. of plasma 
for duplicate determinations and using synthetic standards 
was described. An annotated bibliography of 107 papers on 
the flame spectrophotometric determination of calcium and 
magnesium and related problems was included. 

238 pages. $2.98. Mic 55-1255 


FACTORS INFLUENCING THE UPTAKE 
OF SODIUM AGAINST A DIFFUSION 
GRADIENT IN THE GOLDFISH GILL 


(Publication No. 14,623) 


Alan William Sexton, Ph.D. 
University of Missouri, 1955 
Supervisor: Dallas K. Meyer 

Considerable work has been devoted to the problem of 
sodium uptake by the isolated frog skin. The intact gill of 
the goldfish exhibits the same uptake phenomenon, and, 
since it is an in vivo preparation, it presents a more phys- 
iological experimental tissue than does excised frog skin. 
This dissertation presents information gathered on three 
phases of the problem of sodium uptake by the goldfish 
gill. Studies were carried out on (1) the effects of lithium, 
potassium and cesium ions on the uptake of sodium ions; 

(2) the effects of certain hormones which are known to 
influence salt and/or water balance in the mammal; and 
(3) a determination of whether the succinic dehydrogenase 
system is active in the goldfish gill. 

When lithium ion was added to the bath in which the fish 
was placed a depression of sodium uptake occurred. This 
appeared to be due to a competition between lithium ion 
and sodium ion for the sodium transport mechanism. Ce- 
sium and potassium ions had no effect on the uptake of sodi- 


um. Lithium and potassium, but not cesium, ions caused 
an increase in the loss of sodium from the goldfish gill to 
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the bath. This may be the result of an increased perme- 
ability of the gill membrane resulting in an increased out- 
ward diffusion of sodium. 

Cortisone acetate had no effect on sodium uptake by, 
nor loss from, the goldfish gill. This was true for both 
normal fish and for those which had been previously loaded 
with sodium chloride. Pitressin had no effect on sodium 
uptake, but was effective in prevention of loss of sodium 
from the goldfish gill to the bath. This prevention of sodium 
loss was accompanied by an increased urine production in 
the pitressin-injected fish. Desoxycorticosterone acetate 
caused a depression of sodium uptake, but had no effect on 
sodium loss from the goldfish gill. Probably the decrease 
in sodium uptake was due to a direct suppression of the 
carrier mechanism for sodium ion. 

Fish injected intraperitoneally with desoxycorticosterone 
acetate and analyzed for tissue sodium and tissue potassium 
after 96 hours and after 192 hours showed a decrease of 
tissue potassium, but no change in tissue sodium, after both 
time intervals. 

Increasing the temperature of the bath from 18.5°C to 
25.0°C resulted in a significant increase in the cumulative 
uptake of sodium. The Q,o for this increase was 3.23. 
Temperature increase had no effect on the sodium loss 
from the gills. 

The presence of the succinic dehydrogenase system in 
the goldfish gill was demonstrated by the ability of excised 
gills to metabolize in a sodium succinate substrate, but 
not in a substrate where the succinate was replaced with 
sucrose. A concentration of 10° HgCl,. significantly de- 
pressed the metabolism of the goldfish gills. The effec- 
tive HgClz concentration is believed to be somewhat lower, 
however, since it is felt that some of the mercury was tied 
up as insoluble Hg3(PQ,) due to the presence of phosphate 
buffer in the substrate. It seems probable that the effects 
of succinic dehydrogenase on active sodium transport is a 
secondary one, functioning in the oxidative metabolism 
cycle which furnishes energy for the active transport of 
sodium ion. 129 pages. $1.61. Mic 55-1256 


EFFECT OF TOCOPHEROL ADMINISTRATION 
ON EXPERIMENTAL MUSCULAR DYSTROPHY 


(Publication No. 14,146) 


Robert Stanley Shepard, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor H. M. Hines 


Rats placed on a vitamin E-low diet from 23 to 110 days 
of age, with and without alpha-tocopherol supplements, were 
compared. At the end of this regime no significant differ- 
ences could be demonstrated in the body weights nor the 
passive and active tensions (grams/gram of muscle) of the 
gastrocnemius-plantaris muscle group. Nevertheless there 
were a number of indications that the muscles from E- | 
deficient animals were stronger at certain muscle lengths. 

Tri-ortho-cresyl phosphate (TCP) is a compound which 
has been shown to prevent the absorption of vitamin E. It 
was incorporated into a control diet and fed to rats for 60 
days, starting at 50 days of age. At the end of this time 
rats on the TCP diet were found to weigh 5.6 per cent less 





than rats on the control diet. The active tension curves 


revealed a highly significant increase in tension per gram 
of muscle in the TCP treated animals at from 1 to 9 milli- 
meters above rest-length, in the absence of any indication 
of a difference in muscle weights (grams/gram of body 
weight). 

Plasmocid is a compound reported to produce dystrophy- 
like lesions. Its injection caused a highly significant de- 
crease in body weight, but no significant change in the 
muscle weight-body weight ratio. The direction and sta- 
tistical significance of the active tension changes were 
Similar to those noted for the TCP treated rats. 

Massive doses of alpha-tocopherol have been reported 
to prevent the symptoms produced by feeding large quan- 
tities of Lathyrus seeds to rats. Preliminary data showed 
that the incorporation of Lathyrus odoratus seed into the 
diet of rats increased the in vitro oxygen consumption of 
their skeletal muscle significantly. It was provisionally 
hypothesized that such a regime might produce dystrophy; 
however, the author could demonstrate neither the pre- 
vention of lathyrism by massive doses of alpha-tocopherol 
nor its production by feeding an E-low diet. 

In order to follow the strength changes during the de- 
velopment of dystrophy guinea pigs were placed on an E- 
low diet or a diet of cabbage, carrots, lettuce, and rabbit 
pellets at a body weight of about 265 grams. A series of 
studies were undertaken after 12, 15, 20, and 30 days of 
E-low diet either supplemented or unsupplemented by 
alpha-tocopherol. No significant differences were noted 
between animals on the tocopherol supplemented and un- 
Supplemented E-low diet; however, after 30 days of this 
diet the means for the active tensions (grams/gram of 
muscle) of the unsupplemented guinea pigs were higher at 
all muscle lengths tested. This was noted despite the fact 
the muscles from the unsupplemented animals were heavier 
(grams/gram of body weight) than those from their controls. 
This latter difference was significant at the 1.8 per cent 
level. After 45 days of unsupplemented E-low diet 80 per 
cent of the experimental animals had developed severe, 
histologically demonstrable lesions in the gastrocnemius 
and plantaris muscles. These lesions were associated 
with a highly significant decline in the twitch tension and 
the tetanus tensions at most points in the length-tension 
diagram. These changes were noted in the absence of any 
demonstrable variations in the body weight, muscle weight- 
body weight ratio, tetanus-twitch ratio, or susceptibility of 
muscle to fatigue or damage. 

A comparison of the guinea pigs on a natural diet and 
the tocopherol supplemented E-low diet for 45 days demon- 
strated only a significantly greater body weight and a sig- 
nificantly lower susceptibility of muscle to fatigue or 
damage for the animals on the natural diet. 

127 pages. $1.59. Mic 55-1257 
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ELECTRICAL, MECHANICAL, AND 
METABOLIC RESPONSES OF CARDIAC 
TISSUE TO ADRENAL CORTICAL HORMONES 


(Publication No. 14,367) 


William Charles Ullrick, Ph.D. 
Chicago Professional Colleges of the 
University of Illinois, 1954 


It was desired to determine the functional status of the 
heart in adreno-cortical dysfunction. Accordingly a number 
of in vitro experimental procedures were carried out on 
heart muscle columns dissected from the left ventricles of 
normal, adrenalectomized, and ACTH-treated rats. 

The electrical characteristics of the muscle membranes 
were determined by strength-duration curves and refractory 
period measurements. Rheobase currents and chronaxies 
were taken from the strength-duration curves. 

The mechanical properties of the muscles were deter- 
mined by means of length-tension diagrams, taken at rest 
and while the muscle was stimulated to contract isometri- 
cally. The maximum tensions developed by the muscles 
were recorded, as were the lengths of the muscles at which 
the maximum tensions were developed. 

The metabolic properties of the muscles were evaluated 
according to the rates of oxygen consumption of the muscles 
at rest, and while stimulated to contract isotonically. 

Accessory information concerning the animals was ob- 
tained by means of growth curves and electrocardiograms, 
taken for an initial control period, during the period of 
ACTH treatment, and following the removal of the adrenal 
glands, for the corresponding animals. At time of sacrifice 
whole heart weights and, in the normal and ACTH-treated 
animals, adrenal weights were recorded. Heart weight to 
body weight and adrenal weight to body weight ratios were 
calculated. The nitrogen contents of the heart muscle 
columns and adrenal glands were determined, and respira- 
tory measurements of the adrenal glands made. From these 
accessory data the successfulness of the adrenalectomy 
operations and of the ACTH-treatment was evaluated. It 
was concluded that the adrenalectomized rats were ina 
state of adrenal insufficiency at time of sacrifice, and that 
the ACTH-treated rats were in a state of hyperadrenocorti- 
cism at time of sacrifice. 

It was found that the electrical and mechanical proper- 
ties of the heart muscle were not altered in either the 
adrenalectomized animals or the ACTH-treated animals. 

It was further found that the rate of oxygen consumption of 
heart muscle from the adrenalectomized animals was sig- 
nificantly increased over normal rates. The respiratory 
rate of the heart muscle from the ACTH- treated animals 
remained unchanged from normal. 

It is concluded that: 

1. The cardiac manifestations of adrenocortical dys- 
function in intact animals or humans (myocaridal lesions, 
changes in heart size, electrocardiogram abnormalities, 
and congestive heart failure) are the result of associated 
in vivo intracellular and extracellular ionic shifts, or other 
in vivo influences on the heart muscle, or 
~ 2. Detectible in vitro alterations in cardiac function 
may be produced only by more chronic states of hyper- or 
hypoadrenocorticism than were allowed in the present ex- 
periment, or by simulating the ionic environments existing 
in these states. 110 pages. $1.38. Mic 55-1258 





THE SEXUAL BEHAVIOR BEFORE AND 
AFTER CASTRATION OF THE 
ADRENALECTOMIZED MALE GOLDEN 
HAMSTER TREATED WITH DCA 
(WITH OBSERVATIONS ON THE FUNCTION 
OF THE ADRENAL CORTEX IN THE 
MAINTENANCE OF THE TESTES AND 
SEMINAL VESICLES) 


(Publication No. 11,957) 


Roslyn Pauker Warren, Ph.D. 
New York University, 1954 
Adviser: Lester R. Aronson 

Persistence of sexual behavior in the male mammal 
after castration in adulthood, and the appearance of sexual 
behavior in adulthood of males castrated before puberty, 
has been considered by numerous investigators to be a 
function of adrenal cortical androgen secretion. The pres- 
ent experiment was designed to examine the validity of 
this hypothesis. 

The golden hamster was chosen as the experimental 
animal because it appears to be free of accessory cortical 
tissue and because there is a considerable degree of per- 
Sistence of sexual activity after castration. 

Since adrenalectomized hamsters can not be maintained 
on NaCl but continue to live in good health on desoxycorti- 
costerone acetate (DCA) it was first necessary to determine 
if DCA was androgenic. DCA administered to castrates 
for over two months in doses of from 1 to 3 mg. daily had 
no androgenic effects either on sexual behavior or the 
seminal vesicles. Thus in this experiment all adrenalec- 
tomized or castrated-adrenalectomized animals received 
daily injections of 1 mg. DCA or had pellets implanted 
subcutaneously at the time of adrenalectomy. 

The males were divided into prepuberally and postpu- 
berally operated animals. The two groups were further 
divided into castrates, adrenalectomized males and cas- 
trated-adrenalectomized males. The animals operated in 
adulthood were all given a series of sex tests prior to 
operational procedures, with the exception of one group 
(inexperienced males) which was never allowed contact 
with a receptive female until a week after castration. This 
latter group served as a control for the prepuberally op- 
erated animals who were given their first sex test in 
adulthood and at the same age as these inexperienced post- 
puberally castrated males. 

From the results of this experiment it was concluded 
that: 1. (a) Adrenalectomy of the mature male golden 
hamster maintained in good health on DCA has no effect 
on reproductive behavior. The testes and seminal vesicles 
appeared normal at the termination of the experiment. (b) 
Adrenalectomy of the male hamster before puberty reduces 
slightly the frequency of actual copulations that may occur 
in time limited tests. It is suggested that this slight de- 
crease may be due to reflex fatigue. (c) These adrenalec- 
tomized animals successfully impregnated receptive fe- 
males, and the seminal vesicles and testes appeared 
normal. 2. (a) The sexual behavior that persists (or 
appears) after castration is not dependent on extra-gonadal 
androgens from the adrenal cortex, for both prepuberally 
and postpuberally castrated-adrenalectomized males 
maintained on DCA behaved similarly to their castrated 
controls. (b) The seminal vesicles were indistinguishable 
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macroscopically or microscopically from those of the 
simple castrate. 3. The sexual activity in adulthood dis- 
played by prepuberally castrated males differs markedly 
‘in degree from that of males castrated in adulthood. Many 
factors may be involved in this reduced activity, such as 
profound changes in the organism as a whole which make 
the prepuberal castrate refractory to stimulation and/or 
less able to perform the motor acts involved in sexual 
activity. 4. Since there is a difference in the amount of 
copulatory activity that occurs after postpuberal castration 
between animals that have had preoperative sexual experi- 
ence and those that have had none, it is considered that 
learning may be a factor in the sexual behavior that exists 
after castration. 5. Evidence from this experiment and 
other related studies indicates that sexual behavior may 
not be directly dependent on the level of existing androgens 
in the organism. Other factors to be considered are the 
prolonged and lasting effects of androgens on tissues of the 
body such as the central and peripheral nervous systems, 
the circulatory, muscular and skeletal systems, and the 
widely distributed receptors mediating sensory modalities. 
141 pages. $1.76. Mic 55-1259 


THE INTRACELLULAR DISTRIBUTION 
OF RADIOIODINE LABELED LACTOGENIC 
HORMONE IN THE RABBIT 
MAMMARY GLAND 


(Publication No. 14,629) 
Walter Ford Williams, Ph.D. 
University of Missouri, 1955 


Supervisor: Charles Wesley Turner 


This investigation into the mode of action of the anterior 


pituitary lactogenic hormone, was concerned with the pos- 
sibility of hormone binding in the mammary gland cells. 





This was investigated in terms of the cytological distribution 
of lactogenic hormone labeled with radioiodine (I’*’). 

Lactogenic hormone labeled with I'** was injected in- 
traductally into fifteen day pseudopregnant rabbits and 
the animals sacrificed one hour later. The mammary 
glands were removed, ground, washed, homogenized and 
fractionated by differential centrifugation into nuclear, 
mitochondrial, microsomal and supernatant fractions. 

The radioactivity of each fraction was counted and the 
activity distribution compared to that obtained following 
injection of labeled homologous serum proteins and free 
I'3!,_ Studies were also carried out to determine the amount 
of homogenate activity precipitable with 5 percent tri- 
chloracetic acid, 4 M guanidine hydrochloride and M/200 
streptomycin; and the effect of 4 percent desoxycholate 
and excess n-butyl alcohol on the streptomycin precipi- 
tability. Efforts were made to take the precipitated ma- 
terial into solution, and in addition dialysis studies were 
carried out. 

Using these procedures it was found that three-fourths 
or more of the homogenate activity resides in the parti- 
culate portions of the cell, the mitochondria and the micro- 
somes, following injection of I'**-labeled lactogenic hor- 
mone. A different pattern of distribution was found for 
I'** and for I'*'-labeled rabbit serum proteins. It was 
found that 95 percent or more of the cytoplasmic activity 
was precipitated with 5 percent trichloractic acid and 
75 percent or more is precipitated with 4 M guanidine 
hydrochloride and M/200 streptomycin. The precipitated 
material was found to be highly insoluble in the solvents 
used and the solubility was not affected by 4 percent 
desoxycholate or excess n-butyl alcohol treatment. 

It was concluded from these studies that the lactogenic 
hormone becomes actively associated with the particulates 


of the mammary gland cell. It was further concluded 
that this association is, in fact, a firm combination with 
the ribonucleoprotein of the cytoplasm and does not in- 
volve the lipides of the particulates. These findings have 
been discussed in relation to the problem of hormonal 
control of cellular metabolism. 

152 pages. $1.90. Mic 55-1260 
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SCIENCE, 
VARIATION IN THE NUMBER OF 
ASSOCIATE JUSTICES ON THE 
SUPREME COURT OF THE UNITED 
STATES FROM 1801 TO 1869 


(Publication No. 14,162) 


Redmond Joseph Allman, Ph.D. 
University of Notre Dame, 1955 


The variation in the number of the Associate Justices 
on the Supreme Court of the United States was not a matter 
of accident. The influences and considerations that lie be- 
hind that variation take us deep into the problems of an ex- 
panding continental state, and equally deep into the problem 
of the position of a Federal Judiciary in the United States. 
The Constitution of the United States established a Federal 
Republic form of government, a dual system combining a 
National Government of delegated powers and State Gov- 
ernments of reserved powers. It created a separate and 
distinct National Executive, Legislature, and Judiciary, 
equal and coordinate, with each having some check or curb 
on the other. Respecting the Judiciary, the Constitution 
contemplated both a Supreme Court of the United States 
and a Chief Justice, for it not only expressly states that 
“The judicial power of the United States shall be vested in 
one Supreme Court, and in such inferior courts as the Con- 
gress may from time to time ordain and establish,” but it 
specifically provides that “When the President of the United 
States is tried, the Chief Justice shall preside.” 

The Constitution was not intended to be short-lived, but 
to provide for a stable form of government sufficiently 
flexible to accommodate itself to changing future conditions. 
No judiciary blueprint was drawn up respecting the struc- 
ture of inferior courts. No definite number of judges was 
provided for either the Supreme Court or inferior federal 
courts. The framing fathers, in their wisdom, left these 
important details to the good sense of the Congress to 
determine as time and circumstances prescribed in order 
that federal justice might be promptly and equitably dis- 
charged by an independent judiciary in accordance with the 
true spirit of the Constitution. 

It is the specific purpose of this study, within the period 
indicated, to attempt to record, describe, and evaluate, 
where feasible, every proposal presented in the Congress 
the effect of which would in any way have any bearing on 
the size of the Supreme Court. While this problem might 
be handled by endeavoring to classify proposals as to sim- 
ilarity, or practicability, or motivation, or other criteria, 
such an approach has been purposely discarded, not be- 
cause of a lack of a certain amount of merit, but because 
it was felt that a chronological approach, session by ses- 
sion of the Congress, offered a more satisfactory solution. 
There has been no hesitancy on the part of the writer to 
quote liberally from the debates in the Congress pertinent 
to this study. It is hoped that by so doing it will, through 
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heightened interest, have the effect of placing the reader 

in the position of a spectator in the galleries of the Con- 
gress. From this point of vantage he may witness the first 
eighty years of a continual struggle on the part of the leg- 
islature to patch, mend, and bolster a federal judiciary 
system ever sagging under the weight of the tremendous 
duties and obligations imposed upon it. 

A study of the considerations that clustered about these 
debates indicates that basically the question of the number 
of Associate Justices to comprise the membership of the 
Supreme Court became involved historically in two major 
considerations: 1) the relation between circuit courts and 
the Supreme Court, and 2) the maximum number of Supreme 
Court Justices, considered absolutely. These debates 
covered the entire range of the problem of the judiciary in 
the democratic tradition and further helped to specify and 


define that very tradition. 
345 pages. $4.31. Mic 55-1261 


THE CRESCENT AND THE RISING SUN: 
INDONESIAN ISLAM UNDER THE 
JAPANESE OCCUPATION OF JAVA, 
1942-45 


(Publication No. 12,364) 


Harry Jindrich Benda, Ph.D. 
Cornell University, 1955 


For centuries, Islam has been one of the most impor- 
tant social and ideological forces in the Indonesian islands, 
in particular on Java. Dutch policy, though it placed no 
obstacles in the way of the Islamic faith as such, confined 
itself to neutral tolerance, combined with careful control 
of Moslem political action. 

Organizationally, Islam became the most important 
Indonesian social force with the rapid spread of Islamic 
Reformism all over the archipelago. The reformists’ suc- 
cess led, in turn, to vigorous organizational action among 
the thousands of orthodox Moslem leaders of the peasantry 
on Java. Towards the close of Dutch rule, these two wings 
of the Islamic movement combined in an impressive Moslem 
federation. Deepened Islamic consciousness led to in- 
creasing resentment against Christian colonial rule, and 
against the generally negative policies towards Islam of 
the Dutch administration. 

The Japanese seem to have been well aware of this 
antagonism. From the very beginnings of the occupation, 
the military administration on Java consciously strove to 
win Moslem support for Japan’s war effort. Apparently, 
Japanese policy-makers considered the leaders of the 
Islamic movement to be more reliable supporters of their 
cause than the Western-educated nationalist intelligentsia. 
They, furthermore, realized that the appeal of nationalism 
was as yet far more limited in scope than that of Moslem 
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sentiment. Thus while initially limited support was given 
to both nationalist and Islamic organizations, Japanese 
policies underwent a far-reaching change between October 
and December, 1943: On the one hand, the nationalist 
leadership was deprived of an independent organization by 
a merger into a Japanese directed, multiracial mass move- 
ment. On the other, a new Islamic federation, comprising 
hundreds of thousands of members, was created and 
granted a relatively large measure of autonomy. In the 
course of 1944, the military government’s administrative 
machinery in charge of Moslem affairs was, furthermore, 
increasingly transferred to Indonesian hands. 

This favorable position of the Islamic elite was chal- 
lenged by the nationalist leaders. However, the gradual 
accretion of nationalist strength during the last four months 
of the occupation, brought about by the impending grant of 
Indonesian independence, came too late to affect the con- 
tinued existence and independence of the Islamic federation, 
which became one of the strongest political parties in in- 
dependent Indonesia. In the short space of forty months, 
then, the balance of political forces in Java had undergone 
a decisive change. 

The account of the events of the Japanese era is almost 
entirely based on Indonesian-language primary sources 
published on Java during the occupation. 

352 pages. $4.40. Mic 55-1262 


PARTISANSHIP AND PRESIDENTIAL 
VOTING IN 1952 


(Publication No. 13,673) 


William Buchanan, Ph.D. 
Princeton University, 1955 


This study deals with a concept called “partisanship” — 
the tendency of citizens to have, and to verbalize, a pref- 
erence for one major political party over the other. Some- 
thing variously labelled “party membership,” “loyalty,” 
“predisposition,” “identification,” etc., has generally been 
accepted as a factor in voting by the authors of political 
behavior texts. A similar quantity has regularly been 
measured by pollsters when they asked their respondents 
whether they “considered themselves” Democrats or Re- 
publicans. A related tendency — for citizens to regard one 
party or the other as “best for people like themselves” — 
has come in for attention in recent years. The 1948 elec- 
tion outcome and the preoccupation with “reference groups” 
appear to have stimulated the interest in this tendency. 
“Party identification” was given an important place in the 
analyses of the 1952 election. 

“Partisans” by these standards should be distinguished 
from the people who vote for a party’s candidates at a 
given election. Though partisanship coincides with vote 
for most people, though it may stem from past voting habits, 
though it may influence choice of candidates; yet one may be 
a partisan but not a voter, or he may vote against “his” 
party. 

Using American Institute of Public Opinion data, these 
two criteria of partisanship were set up: “affiliation,” the 
party one “considers himself” a member of; and “self- 
interest,” the party “best for people like himself.” The 
Democratic and Republican groups distinguished by these 





criteria proved to be relatively stable over time. Rationale 
for party choice was somewhat unsophisticated, being based 
largely on tradition, habit and geography rather than pol- 
icies. The “best for people like yourself” phrase has less 
meaning to Republicans than to Democrats, since the latter 
associated it readily with the “common man” idea. The 
number of Democratic partisans has fluctuated over a 
wider range than the number of Republicans, both absolutely 
and relatively. Yet the Democratic party may safely be 
called the dominant party from the earliest survey in 1937 
until the latest examined, well after the 1952 election. 

When these two questions are combined into a scale of 
partisanship, it is found that fixed partisans at the extreme 
provide the basis of strength from which each party reaches 
out for the presidential victory. Less firm partisans are 
more easily detached, and less likely to vote; and rein- 
forcing their party leaning is an important reason for cam- 
paign effort. The non-partisans in between, though a small 
part of the electorate, exercise disproportionate effect be- 
cause they can be swung more violently from one party to 
another. 

In 1952 many people of basic Democratic orientation 
went on to vote for Eisenhower, in contrast to their ap- 
parent tendency in 1948 to shrink back from Dewey at the 
last moment. The 1952 Republican victory was achieved 
through almost unanimous support from Republican parti- 
sans (who would have voted for any G.O.P. nominee), a 
substantial shift among non-partisans, and the defection of 
a plurality of the weaker Democratic partisans. This ten- 
dency for Democratic partisans to vote Republican had been 
increasing since 1944. Yet the Eisenhower victory did not 
alter the Republicans’ minority position in the partisan 
balance, suggesting that it was more a personal than a 
partisan victory. 

A major factor in the campaign was the unity appeal, 
which apparently drew away from the Democrats a critical 
proportion of their support in the lower economic Strata, 
leaving them with large majorities only among those ethnic 
groups with social rather than economic reasons for co- 
hesion. 

Despite the cynicism Americans profess toward party 
politicians, their partisan loyalty is an effective reality. 
Because it is more or less unrelated to the issues of any 
particular campaign, partisanship endows politics with 
stability and continuity. The amazing resiliency of Amer- 
ican parties may be attributed in some measure to this 
loyalty among the citizens at large, for whom several de- 
cades out of office is not particularly discouraging. 

240 pages. $3.00. Mic 55-1263 


COMMUNIST INTERPRETATIONS OF 
THE CAUSES OF WAR 


(Publication No. 14,108) 
Geraldine Smith Garlick, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Vernon Van Dyke 

Communist leaders in the Soviet Union have long held 
that the causes of war lie in the very nature of the economic 
system. They have asserted that war originated with the 
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emergence of private property and the division of society 
into classes and will disappear once the proletarian revo- 
lution destroys private ownership of the means of produc- 
tion. 

In present-day society this means that war is held to be 
inherent in the capitalist economic system and is inevitable 
as long as such a system exists. This sweeping charge that 
war is the inexorable product of capitalism, that capitalism 
cannot do without war, has been expressed many times in 
the speeches and statements made by leading Communists 
during and since the days of Lenin. Lenin made many ex- 
plicit assertions such as the following; “Under capitalism, 
particularly in its imperialist stage, wars are inevitable.” 
Stalin, in his last major work before his death, The Eco- 
nomic Problems of Socialism in the U. S. 5. R., insisted 
that “the inevitability of wars between capitalist countries 
remains in force,” and flatly declared: “To eliminate the 
inevitability of war it is necessary to abolish imperialism.” 

In view of the seriousness of this indictment, it would 
seem that the Communists would have a coherent explana- 
tion of the causes of war, a theory comprehensive enough 
to demonstrate how capitalism could be responsible for so 
complex a phenomenon as war. It they could prove that the 
elimination of capitalism would free the world of the scourge 
of war they undoubtedly would attract many more people 
to their cause. 

An examination of Communist sources, beginning with 
Marx and Engels, and including Lenin, Stalin and contem- 
porary Soviet writers, reveals, however, that there is no 
systematic and complete Communist explanation of the 
causes of war. There are suggestions of one or more 
theories, but the several theories proposed are hardly con- 
sistent with one another, and the interpretations of actual 
diplomatic events assume causes of war that do not fit 
into any of the suggested theories. 

The many, often conflicting, explanations of war force 
the conclusion that the Communists cannot establish as a 
fact that capitalism inevitably generates war and that the 
elimination of capitalism would end all war. They have 
therefore failed to substantiate their claim that peace would 
be assured if only capitalism were abolished. 

170 pages. $2.13. Mic 55-1264 











THE POLITICS OF PSYCHOTHERAPY: 
A REAPPRAISAL OF THE LIBERAL 
VIEW OF MAN 


(Publication No. 13,697) 


Andrew Hacker, Ph.D. 
Princeton University, 1955 


Chapter One, “The Liberal Conception of Man,” first 
points out that the proper study of politics is power and that 
the political scientist has a legitimate interest in examining 
any situation in which man has power over man. It then 
seeks to show that, beneath its moralizing and theorizing 
about institutions, liberal thought rests on two assumptions 
concerning the individual. These purport to describe man 
as he is. Liberal man is independent and he is autonomous. 
By the former is meant that he can live his own life and 
make his way in the world without having to be shown how to 
do so by another man. By autonomy is meant that a man’s 





attitudes are his own, and not the creations and implanta- 
tions of another man. 

Chapter Two, “Psychiatric Theory and Psychotherapeutic 
Practice,” attempts to demonstrate the difference between 
such theory and practice. This essay is concerned with the 
latter. The practice and practitioners of psychotherapy 
are located and defined; and their patients and potential 
patients examined. It is concluded that the psychotherapists 
regard virtually all citizens as fair game when it comes to 
treatment. 

Chapter Three, “Independence, Autonomy, and Psycho- 
therapy,” is concerned with the consequences for the liberal 
view of the individual which are brought about when a per- 
son seeks the help of a psychotherapist. The relationship 
between the therapist and patient is shown to be a situation 
in which one man wields power over another. And the 
power is utilized for conditioning attitudes. In coming to 
psychotherapy the patient abdicates his independence. As 
a result of undergoing treatment he loses his autonomy. 

Chapter Four, “The Rationale of Treatment,” points out 
that psychotherapeutic cure is achieved by illiberal means. 
The patient is knowingly given pseudo-scientific explanations 
of his behavior; the relationship between patient and thera- 
pist is marked by the personality of the former dominating 
the latter. 

Chapter Five, “Institutional Psychotherapy,” shows that 
increasingly industry, the military establishments, churches, 
prisons, and government agencies are availing themselves 
of psychotherapeutic services. In such treatment, the pa- 
tient is led to regard scrutiny by a psychotherapist as a 
routine part of his institutional connection. The psycho- 
therapists tend to correlate “mental health” with the pur- 
suit of institutional goals as they are laid down by the 
managements. 

Chapter Six, “‘Values’ in Psychotherapy,” wades through 
the philosophizing on “values” indulged in by the psycho- 
therapists themselves, and finds the bulk of it to be naive, 
vacuous, or evasive. It is shown that several of the prac- 
titioners accuse their colleagues of making a placid “social 
adjustment” the aim of therapy. My own conclusion is that 
psychotherapy makes the goal of happiness prior to that of 
individuality. As I prefer an unhappy individual to a happy 
cabbage; and, furthermore, as I believe that, in liberal 
thought, individuality must take second place to no other 
goal, I find an inherent conflict between the practices of 
psychotherapy and the liberal conception of man. 

Chapter Seven, “Kings and Cabbages,” briefly contends 


_ that none of the current theories of man allow for the 


conditioning of attitudes which the patient undergoes in 
psychotherapy. It is shown that the psychotherapists can- 
not be considered as an elite; and that elite theories are of 
little help. It is concluded that if we are concerned with the 
kind of man who now inhabits — and, in the future, will in- 
habit — American society, we had better take a sharp look 
at the transformations wrought on those of our fellow- 
citizens who undergo psychotherapeutic treatment. 

259 pages. $3.24. Mic 55-1265 
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POPULAR PARTICIPATION IN THE 
MEXICAN “ONE-PARTY” SYSTEM 


(Publication No. 13,124) 


Leon Vincent Padgett, Ph.D. 
Northwestern University, 1955 


Since 1929 access to public office in the Mexican Re- 
public has been obtainable only through membership in the 
association of ‘revolutionary” groupings and the associa- 
tion’s electoral mechanism, the Revolutionary Party. Po- 
litical participation has had significance chiefly in terms 
of the intra-association structure. But this has not meant 
rule by an oppressive oligarchy, static in composition, ar- 
bitrary and unresponsive to popular aspirations manifest 
at the grassroots. 

One party control has been one solution to the age-old 
problem commonly encountered in the Latin American 
republics — the lack of consensus permitting the institution- 
alization of the majority rule principle and ballot for achieve- 
ment of peaceful succession to public office. The one-party 
device has achieved stability in the succession. At the same 
time the political system has been so conditioned in its in- 
stitutionalization by the values of liberty and socio-economic 
justice central to the “revolutionary” myth as to permit the 
interplay of organized interests representing large segments 
of the Mexican people and the possibility for the expression 
of political choice particularly at lower levels. 

Mexican federalism has been a factor of some signifi- 
cance in giving Mexican politics within the one-party frame- 
work a pluralistic rather than monolithic pattern. Govern- 
ments at the state and local levels have not had so wide an 
area of functions assigned them as in the United States. On 
the other hand the federal arrangement has tended to inter- 
rupt lines of authority and control extending downward from 
the national level and has left a rather wide latitude for the 
operation of choice, the making of decisions and the devel- 
opment of distinctive political alignments. Federal struc- 
ture also has served to condition the relationships of Party 
and functional grouping committees. 

The persons at the top echelons of decision making have 
tended to regard minor positions at lower levels as proving 
grounds for those aspiring to higher office. It has been as- 
sumed that men worthy of advancement should not need to 
plead support from persons of superior rank. Freedom of 
choice has been allowed the rank and file at the grassroots 
on the assumption that such freedom should make clear the 
presence or lack of capacity on the part of would-be leaders 
to reconcile differences, administrate and justify “revolu- 
tionary” policy in its broad outlines. 

This recognized and accepted right of the rank and file 
to interact freely with the leadership of the local functionally 
organized units as well as officers of the local Party and 
government organs has rested at the heart of the matter 
regarding the opportunity for popular participation in the 
Mexican governmental process. It has given the internal 
politics of the “revolutionary” association a pluralism and 
flexibility — and has lent to the system a degree of freedom 
marking it off from the familiar prototypes of dictatorship. 

No claim is being made to the effect that manifestations 
of defiance against or rejection of local leaders should be 
taken as proof that vigorous institutions of Western-style 
representative democracy have sprung into being in Mexico. 
But it is argued that the occurrence of such manifestations 
is rather remarkable in terms of the one-party system of 


: 





control and highly significant in pointing to a limited al- 
though nonetheless real acceptance of pluralism and liberty 
of choice as valid principles in the conduct of politics and 
in decision making. At least one can say that at the local 
level the ordinary essentially non-political Mexican has 
been able to register disagreement and sometimes alter by 
counter initiative the original initiative and policy of his 
leaders. Moreover, the process of acceptance or rejection 
of leaders and policies at the base level would seem to 
imply that the rank and file has been able to condition the 
composition of the group achieving membership in the 


highest “revolutionary” councils. 
294 pages. $3.68. Mic 55-1266 


TILAK, GANDHI, AND ARTHASASTRA 
(Publication No. 13,135) 


Theodore Lucien Shay, Ph.D. 
Northwestern University, 1955 


This study was designed to determine the role and in- 
fluence of Classical Hindu Political Philosophy in the Indian 
National Congress and the Indian independence movement. 
The study provided for an analysis and classification of the 
apparently viable elements of Classical Hindu Political 
Philosophy and then an analysis of the three predominant 
political philosophies of the Indian National Congress — 
Moderate, Nationalist, and Gandhian — in order to discern 
the application, if any, of the viable elements. 

Three basic hypotheses were set forth: (1) that there 
is an ancient, indigenous, and comprehensive Hindu politi- 
cal philosophy, the viable elements of which have made a 
significant contribution to the tradition and political philoso- 
phy of the Indian National Congress and thus to the Indian 
independence movement; (2) that though the Congress was 
founded by men holding a political theory entirely alien to 
Hindu political philosophy, Bal Gangadhar Tilak and the 
Indian Nationalists introduced and emphasized the viable 
elements of Hindu political philosophy in the Congress, 
thereby giving the Congress a unique traditionalist orienta- 
tion; (3) that though the Gandhian Congress utilized elements 
of the Nationalists’ traditionalism, the political philosophy 
of Mohandas Karamchand Gandhi was a synthetic system 
based on certain aberrant philosophies of both India and 
the West and, therefore, alien to the main currents of Hindu 
political philosophy. 

The testing of these hypotheses necessitated a compar- 
ative analysis of the main tenets of the political philoso- 
phies of the Moderates, the Nationalists, and the Gandhians, 
directing especial attention to the life and works of Tilak 
and Gandhi. These tenets were compared with the five 
complexes of elements of Hindu political thought, i.e., 

(1) Traditionalist Orientation, (2) Dharma, (3) Caste and 
Karma, (4) Arthasastra, the art of politics, and (5) The 
political objective, Dharmaraj. Through this process, the 
areas of agreement and compatibility and the extent of de- 
viation and incompatibility were discerned. 

It was concluded that Hindu political philosophy has 
played a significant role in the development of the Indian 
National Congress and that it forms one of the three dis- 
tinct political traditions of the Indian independence move- 
ment. While providing a religious and traditionalist 
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orientation, a reapplication of the concept of dharma and a 
defense and justification of caste, Hindu political philosophy 
provided the means and the goal of the independence move- 
ment. Rejecting parliamentarianism, tradition was used 


to make the Congress a mass organization for political 
action; rejecting armed force and terrorism as inexpedient, 
the techniques of boycott, national education, and swadeshi 


were perfected. Redefining the political objective as swaraj, 
in terms of the return of dharmaraj, Hindu political philo- 
sophy set the goal of the movement. The Gandhian Congress 
deviated to some extent from the traditionalist basis of the 
Tilakian Congress, but the viable elements of Hindu political 
philosophy remain as a distinct part of the heritage and 
philosophic basis of the Indian National Congress. 

465 pages. $5.81. Mic 55-1267 














THE CONSERVATIVE OPPOSITION 
IN JAPANESE POLITICS, 1877-1894 


(Publication No. 14,264) 


Barbara Joan Teters, Ph.D. 
University of Washington, 1955 


The conservative opposition emerged in protest against 
the solutions offered by both the government and the political 
parties to the political, constitutional and foreign policy 
problems which pressed Japan in the period between the 
Satsuma Rebellion in 1877 and the Sino-Japanese War in 
1894. Although they formed a very loosely-knit group, as 
members of the Genrd In, the Privy Council and the House 
of Peers, and in such periodicals as Nihon, Nihon Jin, and 
Hoshu Shinron, the conservative opposition consistently 
stood for a distinctive program of political thought and action 
which set them clearly apart from both the government and 
the political parties. 

Those who adhered to the conservative opposition were 
deeply conservative because they dedicated themselves to 
the conservation of the national essence. Their view of 
what this entailed led them to repeated and intense opposi- 
tion to the government’s domestic as well as foreign pol- 
icies. To the conservative opposition, the “national essence” 
was fundamentally the unique and even mystic relationship 
existing in Japan between the Emperor and his people, along 
with all the other relationships stemming from that central 
one. Their purpose, therefore, was the preservation and 
strengthening of national unity. 

The conservative opposition firmly believed that oli- 
garchical rule such as existed under the hambatsu was as 
dangerous to the national unity as party government would 
be. Both were essentially rule by faction and rule for the 














interests of one particular group rather than for the Japanese 


people as a whole. Consequently, the conservative opposition 
consistently worked for a peculiarly Japanese form of con- 
stitutionalism in which the powers of government would be 
divided among the various branches of the government, each 
of which would perform for the Emperor specific functions. 
In the view of the conservative opposition, the peculiar func- 
tion of the Diet was to represent to the Emperor the will of 
the Japanese people. The development of this concept of 
government is seen in the conservative opposition’s support 
of the Genro In, their defence in the Privy Council consti- 





tutional deliberations of the Diet’s right to initiate legisla- 
tion and to address the Throne in formal criticism of the 


executive officials, and in their vigorous protests against 
the government’s repeated dissolutions of the early Diets. 

Although the conservative opposition were frequently 
found in alliance with the political parties on many of these 
issues, the relationship was always an uneasy one. Those 
who belonged to the conservative opposition considered the 
political parties of the day to be no more than factions, and 
so believed that party government would be no different 
from rule by the hambatsu. Moreover, their views being 
based on the conviction that the nation is the product of 
historical experience, the conservative opposition was 
profoundly distressed by the doctrines of individualism 
which were the European heritage of the infant political 
parties. Thus their deep distrust of the political party 
movement as well as of the oligarchy reinforced the deeply- 
rooted and persistent fear of rule by faction which has 
thwarted the growth of democracy in modern Japan. 

The conservatism of the conservative opposition also 
compelled them to assume the leadership of the national 
essence movement which was the reaction to the European- 
ization program of the government which reached its peak 
in the late 1880’s and to the plans of the government for 
revision of the unequal treaties. Their opposition to the 
Europeanization program of the hambatsu and their defense 
of the national essence gave the conservative opposition a 
prominent role in the awakening of national consciousness 
which preceded the Sino-Japanese War. 

Thus, although they refused to identify themselves with 
either the party movement or the oligarchy and denied them- 
selves the advantages of organization, the conservative op- 
position had a significant place in the shaping of Meiji 
Japan. 253 pages. $3.16. Mic 55-1268 








THE DEFENSE OF ‘BIG BUSINESS” 
1933-1953; A STUDY IN THE 


DEVELOPMENT OF AN IDEOLOGY 
(Publication No. 13,802) 


Lloyd Manning Wells, Ph.D. 
Princeton University, 1955 


Throughout the depression era the most powerful seg- 
ments within the American business community felt them- 
selves and their way of life to be under political attack. 
Classical economics and Spencerian sociology, once so 
effective in providing arguments against governmental 
“interference” with business, now seemed inadequate. 
After 1933 untried politicians were in power experimenting 
with unfamiliar programs. Big business leaders sounded 
a general alarm. 

This study is concerned with the ideological reactions 
of leading businessmen to the political currents of the New 
Deal- Fair Deal period and is based on a broad sample of 
business literature. The thesis is that a new rationaliza- 
tion of business power began to emerge in the latter part 
of the New Deal-Fair Deal era. It was drawn from many 
different sources by business spokesmen who came to 
recognize that the Adam Smith-Herbert Spencer rationale 
in its undiluted form could no longer be relied upon to pro- 
tect business interests. They did not formulate a new 
synthesis capable of answering all political questions, but 
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their notion of a “renovated capitalism” gained popular 
support and showed promise of supplanting traditional busi- 
ness ideology. 

The story behind this development involves constant 
interaction between political ideas and political events. 
Throughout the period individuals and organizations gen- 
erally regarded as business spokesmen addressed them- 
selves to the political issues of the moment but sought to 
discover permanent principles which could be used to de- 
limit the role of government in the economy. There was a 
sense of urgency in their warnings, an underlying coherence 
in their basic assumptions. 

For analytical purposes the defense of big business is 
considered in three overlapping but fairly well defined 
historical phases. The first stage, lasting from about 1934 
to 1937, was characterized by reliance upon the Supreme 
Court to preserve, protect and defend what lawyers who 
spearheaded the movement called “The American system.” 
In the second stage, beginning even before the constitutional 
issues raised by the New Deal were resolved, business 
leaders decided to “sell free enterprise” through the use 
of institutional advertising and public relations techniques. 
Their public relations program gained momentum during 
World War II. merged with the concept of “Welfare Cap- 
italism” which reached full flower after 1948 to combat 
the new lease on life given to the Fair Deal in the elections 
of that year. 

This is not to say, of course, that all businessmen ex- 
perienced a series of political conversions between 1933 
and 1953 or that any one of them did so. Dissenting voices 
were raised throughout the period and the currents of dis- 
pute were reflected to some degree in what Fortune maga- 
zine has called “the party of capitalism.” Following the 
crushing New Deal triumphs of 1936-1937 significant cleav- 
ages developed in business ranks as certain spokesmen 
refused or were unable to abandon the Adam Smith- Herbert 
Spencer rationale while others struck out in different di- 
rections, expounding heterodox ideas about welfare capital- 
ism through managerial responsibility. From first to last 
the traditionalists struck back at newer political ideas with 
a vehemence which threatened the stability of free govern- 
ment, but the innovators took the road of compromise and 
after 1948 produced their own versions of “a New Deal for 
the American people.” 235 pages. $2.94. Mic 55-1269 
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University of Pennsylvania, 1955 


Supervisor: G, E. Janosik 


The Pennsylvania Manufacturers’ Association, founded 
in 1909 by Mr. Joseph R. Grundy, has developed into the 
largest association of its kind. It represents a development 
from a political interest group — that is, a group of manu- 
facturers in Pennsylvania who shared a similar economic 
interest — into an association with an organizational staff of 





managers and other workers. According to the definition 
given by Dr. David B. Truman in The Governmental Pro- 
cess, an association develops out of the disturbance in the 
relationships of tangent groups (e.g. Pennsylvania manu- 
facturers are tangent to each other in that they must deal 
with organized employees). The association represents 
thus a more sophisticated social organization than a politi- 
cal interest group. The function of the association also is 
to stabilize the relations of its members with tangent groups 
(e.g. Pennsylvania manufacturers and labor groups). To 
accomplish this, the association gravitates toward that 
instrumentality or institution that can most affect these 
relationships. That instrumentality is government and the 
means of access to government in the democratic process 

is the political party. The association thus is also a political 
interest group because it does make claims upon govern- 
mental institutions. : 

The P.M.A. was formed because of disturbed relation- 
ships between Pennsylvania manufacturers and their em- 
ployees brought about largely by the strengthening of labor 
and reform groups and the reform legislation then being 
proposed and passed by the Pennsylvania legislature. In 
the case of the P.M.A., however, while the shared interest 
of its members was important, the most important factor 
in bringing about its existence was the personal leadership 
of Mr. Joseph R. Grundy. Constant appeal to the shared 
interest and special services to members, including the 
all-important “legislative” service and the workmen’s com- 
pensation insurance benefits (because of the P.M.A.’s two 
insurance companies: The P.M.A. Casualty Insurance Co. 
and the Fire Insurance Co.) have been necessary to build 
up the association and keep it expanding. 

In building up an organized association with a sizable 
working staff and professional managers, a new interest 
group is created thereby — that of the organization mem- 
bersthemselves. The possibility is thereby created that this 
interest group may act in a way that would create a need 
for itself merely in order to promote its own existence. 
Also the political activities of the Association’s leaders 
may reflect upon the members’ economic interests in an 
unfavorable way. The result is that the association be- 
comes politically partisan and thus becomes more of a 
political instrumentality in itself rather than an agent to 
represent just the economic interests of its members. 
With the P.M.A., however, this has been largely inevitable 
because of the apparent political predisposition of its 
members and because it has apparently been successful 
enough by being partisan to attract new members. 

The success of the P.M.A. has been affected by three 
important factors: first, the governmental structure of 
Pennsylvania’s government to which it wished to gain ac- 
cess; second, the large number of interest groups and as- 
sociations competing for access not only to the State gov- 
ernment but also to the Republican Party of Pennsylvania; 
and third, the shifting of underlying interest groups. This 
last factor is most important in that it can result in the 
rise to a position of power of a former “potential” interest 
group. This new group or groups can serve as a serious 
challenge to older existing groups like the P.M.A. 

The P.M.A. has been relatively successful as an as- 
sociation and as a political interest group. It has survived 
the challenge of new interest groups and associations as 
well as defeat for many of its legislative policies. It has 
continued to maintain access to the Republican Party and 
the government of Pennsylvania and it has continued to use 
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this access to influence policy. The fact that the P.M.A’s 
influence has been variable is because of the above men- 
tioned factors that influence the success of any political 
interest group. 

The P.M.A. experience has shown that multiplicity of 
groups is the essence of the democratic governmental 
process. This requires that all groups at least try to have 
some universal appeal and it results in the inability of any 
one group or association from being permanently or com- 
pletely influential over government. 

The P.M.A. experience has also demonstrated that the 
reasons for people joining groups that profess a special 
economic and political philosophy, such as the P.M.A., is 
not so important to the harmonious existence of different 
interest groups in our society. What is important is that 
the belief or admiration of that ideal does not prevent ac- 
ceptance of the real. This facility is necessary not only 
for the success of associations like the P.M.A. - that can 
be only relatively successful - but also for the peaceful | 
functioning of political interest groups in the governmental 
process. 434 pages. $5.43. Mic 55-1270 
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At the San Francisco Conference on International Or- 
ganization in 1945, two important decisions were made 
regarding aggression under the United Nations Charter. 
First, it was decided to vest primary responsibility for the 
determination of acts of aggression in the Security Council. 
Second, it was decided not to restrict the discretion of the 
Council to make such a determination by a pre-conceived 
definition of aggression. In effect, the Security Council was 
empowered to determine the existence of aggression on the 
basis of an examination of the facts of each individual case. 

Dissatisfaction with this procedure for “defining” ag- 
gression became apparent almost from the moment of the 
signing of the Charter. A number of states in the United 
Nations insisted that the procedure was subject to abuse; 
that it was arbitrary and would lead to decisions based on 
political rather than legal criteria. They urged, therefore, 
the adoption of an a priori definition of aggression to serve 
as a check on the discretionary exercise of the powers as- 
signed to the Security Council. As a result of this demand, 
the General Assembly in 1950 undertook a consideration of 
the question of defining aggression. 

The movement to define aggression in the United Na- 
tions had its antecedents in the League of Nations era. 
Attempts to define the concept were made in the abortive 
Treaty of Mutual Assistance of 1923, and in the equally ill- 
fated Geneva Protocol of 1924. The question of a definition 








of aggression played a role in the negotiation of the Pact 

of Paris in 1928, and in the deliberations of the London 
Disarmament Conference of 1933. Outside of the League, 
the Harvard Research Group made up of eminent authorities 
on international law proposed a rudimentary definition. 

When the United Nations took up the problem, a number 
of proposed definitions were submitted to the General As- 
sembly. The discussion of these draft definitions in the 
various committees of the Assembly and in the International 
Law Commission brought a number of problems to light. In 
the first place, a wide divergence of opinion existed as to 
the desirability of a definition. Secondly, opinions differed - 
even among the advocates of a definition — as to the type of 
definition desired, the forms of aggression to be covered, 
the procedure for adoption and the machinery necessary to 
apply a definition of aggression. Finally, general agree- 
ment did not exist that aggression is a concept susceptible 
of legal definition. 

Despite the fact that these problems have not been re- 
solved in any definitive sense, the search for a definition of 
aggression continues. This search has not been carried on 
in a vacuum; the procedure for determining aggression es- 
tablished by the Charter has been tested. At the present 
time, it cannot be said with any degree of objectivity that 
the system has proved to be completely effective. On the 
other hand, the charge that it has been found wanting is 
hardly accurate. Although improvisation has been neces- 
sary, the United Nations has dealt with aggression in one 
major case with both decision and dispatch. In Korea the 
Organization not only designated the aggressor, but applied 
collective enforcement measures. 

The controversy over the definition of aggression con- 
tinues in the United Nations. Predictions as to the outcome 
would be presumptuous. A number of nations insist that 
a definition of aggression provides the most “promising” 
device for controlling war and aggression. However, it 
would seem that the attempt to define aggression involves 
the stating in legal terms of a concept which is primarily 
political. 242 pages. $3.03. Mic 55-1271 


ISRAEL’S ROLE IN THE UNITED 
NATIONS: AN ANALYTICAL STUDY 


(Publication No. 13,722) 


Arieh Leopold Plotkin, Ph.D. 
Princeton University, 1955 


This study is an analysis of Israel’s role as a Member 
of the United Nations over a period of five years. Its 
changing relationship to some of the other Members is 
traced, its response to a number of significant problems 
is examined and its attempts to contribute to the solution 
of these problems is reviewed. 

The steps leading to the establishment of Israel as an 
independent state and to its admission to the U.N. are de- 
scribed in Chapter Two. The next Chapter is devoted toa 
summary analysis of the governmental organization for 
foreign relations. It shows the place of U.N. affairs within 
the Government of Israel and the background of the major 
personalities of Israel’s U.N. delegation, and it presents 
the main objectives and characteristics of Israel’s foreign 
policy in general, both as conceived and defined by the 
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Government of Israel itself and as they have appeared in 
the contemporary scene, 

The implications of the issues of the Palestine Question 
are important for Israel’s position as a voting Member. 
Chapter Four gives a concise analytical review of the major 
points of issue and of the attitude adopted by both sides to 
the conflict. 

Chapters Five to Nine have been devoted to a more de- 
tailed consideration of Israel’s stand and vote on a number 
of major international issues that have been brought to the 
attention of the U.N. General Assembly. General problems 
concerning world peace are grouped together in Chapter 
Five; two major Cold War issues, the Korean conflict and 
the position of the People’s Republic of China, are taken up 
in Chapters Six and Seven, respectively. Issues of national 
independence, with special reference to the independence of 
Indonesia and the disposal of the former Italian colonies, as 
well as the question of the admission of new Members are 
brought out in Chapter Eight. The problem of racial segre- 
gation in the Union of South Africa as discussed by the Gen- 
eral Assembly is considered in Chapter Nine. 

Chapter Ten is devoted to a summary and conclusions. 

Israel’s votes reflect an uncompromising support of the 
cause of world peace, but it has faced value conflicts in 
many issues. On some points, its attitude has been deter- 
mined by their analogy to phases of its own experience. 

At first, Israel adopted an attitude of ‘non-identification’ 
with either party to the East-West conflict, but it has since 
virtually, if not formally, moved into the camp of the West. 
Israel lined up with the majority of Members in the con- 
demnation of aggression in Korea. It recognizes the Central 
People’s Government as the de facto Government of China, 
but it does no longer support its admission to the U.N. since 
it was condemned as an aggressor. 

Israel has been faced by many limitations - limitations 
imposed by its dependence on stronger friends and others 
inherent in the context of given situations. The scope of 
its contributions to U.N. activities has been limited as a 
result of Arab hostility, particularly the Arab boycott of 
any proposal sponsored or co-sponsored by Israel, which 
has made other states, too, reluctant to support such 
proposals. 

The gap between Israel’s potentialities and actual part- 
icipation in the political work of the U.N. is brought out by 
its activities on a lower and less political level in some 
Committees. The active part taken by its representatives 
in professional work shows that it does not suffer from a 
shortage of competent personnel. 

Israel’s approach to many issues shows a search for a 
balance between an adherence to strict principle and a 
consideration of each issue on its merits; it has attempted 
to live up to standards of international responsibility. 

317 pages. $3.96. Mic 55-1272 





AMERICAN RELATIONS WITH 
SOUTH ASIA, 1900-1940 


(Publication No. 13,431) 


Earl Robert Schmidt, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. Norman D, Palmer 

This project had three goals: to survey the history of 
American Indian relations, to outline the factors that in- 
fluenced these relations, and to point out some of the past 
suspicions of South Asians against America which in many 
cases still exist to the present day. Also this study will be 
used by the author as a base for a study of Indo-American 
relations from 1940 to the present. The primary materials 
used in this project were materials from the State Depart- 
ment and certain mission archives, and South Asian peri- 
odicals. 

The paper is divided into three sections: Indo-American 
relations previous to 1900, the American missionary move- 
ment in South Asia and a study of South Asian opinion to- 
ward the United States. In scope the missionary section 
takes over one-third of the paper, South Asian views toward 
the United States another one-third of the paper, and Indo- 
American relations previous to 1900 the rest of the paper. 
This last section is primarily on consular and trade re- 
lations. The general conclusion to this section is that these 
relations were very important before the American Civil 
War but in the period after this war the American mis- 
sionary movement dominated the scene. 

The section on missions covers such topics as mission 
boards, missionary standards, missionary daily activity, 
devolution in missions, missionary educational work, phil- 
anthropic work, and South Asian views for and against mis- 
sions. The conclusion of this section stresses the overall 
importance of the American missionary movement in Indo- 
American relations 1900-1940. Besides the contribution 
the missionaries made in the field of South Asian material 
institutions, they also had a good deal to do with the for- 
mation of American-Indian public opinion. 

The last section of the papers covers ideas and events 
in Indian-American relations. The paper makes an attempt 
to find out why so many South Asians are suspicious of 
American actions in the present day. Some of the topics 
covered in this section are the Catherine Mayo incident, 
Parliament of Religions, the Vedanta movement and the 
South Asian student and labor movement to and in America. 
The paper ends with a study of the growth of South Asian 
opinion toward the United States. The following events 
covered in this section are the American Negro problem, 
United States Philippine rule, Eighteenth Amendment, 
American movies, American imperialism and American 
materialism vs. the spiritual east. The paper tries to 
point out that all of these events plus additional ones such 
as the atomic bomb and germ warfare have relevance in 
the present day. 427 pages. $5.34. Mic 55-1273 
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THE SIGNIFICANCE OF THE 
GOVERNMENT CORPORATION IN 
ADMINISTRATIVE THEORY 


(Publication No. 14,163) 


Richard Edward Ball, Ph.D. 
University of Notre Dame, 1955 


In this study of the administrative and structural sig- 
nificance of the political agency that is the government 
corporation, several major philosophies of government 
emerged. One major group of political thinkers emerged 
wedded to concepts which chose to place the government 
corporation in an analytical galaxy that revolved around the 
central theme of the efficiency and economy of the profit 
motive as articulated in the private enterprise corporation 
as it fought the battle of the marketplace economy. Another 
major group sublimated this harsh, economic yardstick in 
an attempt to place the government corporation in a re- 
sponsible atmosphere in our pluralistic political society so 
that political responsibility would be a concomitant meas- 
uring device for effectiveness in terms of political economy 
and political efficiency. A third group of analysts and 
writers on political phenomena have developed a metaphysics 
in their approach to the role of administration in our poli- 
tical system. In this reasoning they have inserted the con- 
cept of a pristine, a political administrative form against 
which they measure the reality of the government corpora- 
tion. The government corporation to this viewpoint has an 
absolute existence apart from expediency or pragmatic 
ends. 

An attempt has been made in this study to bring to a new 
level of analysis the recent literature which has followed 
the last monumental theoritical and practical appraisal of 
the government corporation, the reports of the Hoover Com- 
mission on the organization of Federal business enterprises. 
Further, this study proposes an eclectic theory of the gov- 
ernment corporation which takes cognizance of its multi- 
faceted role in our political and economic life. To date 
there has been analysis primarily on a single level or single 
facet phase of the role of the government corporation. The 
literature of public administration has generally neglected 
the significance of the government corporation in a politico- 
economic role of helping to interpret the economic trends 
of our society and in implementing the contribution of gov- 
ernment to both the magnitudes of economic activity and 
the stabilization of our viable and dynamic economic society. 

Finally, as a balance to undue concentration in American 
industry, as a countervailing power to those areas where 
strong consensus as expressed through our political insti- 
tutions focuses on inequities or rigidities in our capitalistic 
processes, the use or threat of use of the government cor- 
poration to document the force of public opinion appears on 
evidence to be salutary and realistic. Where political power 
is assessed by the body politic to be useful in either opposing 
the economic power of corporate concentrates or in pro- 
viding a conscience for these private enterprises, the gov- 
ernment corporation responsible to the Chief Executive is 
a controllable and politically sensitive institution for the 
continuing insurance of a dynamic American economy and a 
democratic political society. 


STATE SUPERVISION AND CONTROL 
OVER LOCAL LAW ENFORCEMENT 
IN THE UNITED STATES 


(Publication No. 13,464) 


Wen- Pin Chen, Ph.D. 
University of Dlinois, 1955 


Under the American system of government the laws 
enacted to protect the life and property of citizens are in 
large part centrally made by state government, but the 
enforcement of such laws is decentralized. Under such 
circumstances the problem of state supervision and con- 
trol over local law enforcement is of vital importance. 
The purposes of this study are to investigate constitutional 
and statutory provisions bearing upon this problem, and to 
determine to what extent use is made of such provisions, 
and the results. Special attention has also been given to 
the legal and administrative aspects of the various methods 
by which states supervise and control local authorities in 
the field of law enforcement. 

Emphasis has been placed in this study on the various 
means and methods which are now in use by the states for 
the purposes of supervising, controlling or assisting their 
local peace officers in enforcing state laws. For illustra- 
tive purposes, some of the anandoned methods of state 
Supervision in particular states have been considered. An 
evaluation of the methods of state supervision and control 
over local law enforcement, and trends in this field are 
considered. The arguments which have been advanced in 
favor of and in opposition to state control in this field have 
been presented. 

The constitutional and statutory provisions in the various 
states have been analyzed to determine the degree of state 
control provided in the field of law enforcement. Judicial 
decisions involving questions of state control over law 
enforcement, and the constitutionality of such supervision 
have been discussed. Use has been made of official and 
non-official surveys, special studies and reports relative 
to the problem of state control. For current developments 
in the field use has been made of the National Municipal 
Review, Public Management, The Municipal Year Book, 
American City, State Government, and The Police Year- 

















253 pages. $3.16. Mic 55-1274 


book. Correspondence with secretaries of state municipal 
leagues, with secretaries of local chambers of commerce 
and other civic organizations, and with state and local of- 
ficials has been used to determine the degree to which 
state constitutional and statutory provisions for state con- 
trol over local law enforcement have been used. 
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UNITED STATES PATENT OWNERSHIP 
POLICY AND SOME OF ITS 
ADMINISTRATIVE IMPLICATIONS 


(Publication No. 13,387) 
Howard I. Forman, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Dr. J. P. Horlacher 


1. The Problem 


The problem has been to review various major aspects 
of the ownership of patents by the United States Government, 
the history of efforts made to establish a uniform policy and 
a single federal agency for developing and implementing that 
policy, and the activities of the agency which was established 
for that purpose. A most comprehensive survey was made 
of the Government’s past patent practices and policies by a 
staff of the Department of Justice and published in 1947. It 
led to the issuance of Executive Order 10096 and the estab- 
lishment of the Government Patents Board in 1950. The 
object of the present study has been to analyze the aftermath 
of the Justice Department report (or Report of the Attorney 
General to the President) in the light of events which pre- 
ceded it and, particularly, to review the operation of the 
Government Patents Board in its handling of the Govern- 
ment’s patent rights on a uniform, Government-wide basis. 


2. Procedure or Methods 


During a three-year period ending in March 1955, visits 
were made to at least a dozen federal agencies in the Wash- 
ington area to interview patent and technical personnel, and 
study their records, as well as to examine the available 
literature on the subject. The dissertation has been divided 
thus: Part I, which discusses generally the Government’s 
acquisition of patent rights, and Part II, which deals with 
the development of the Government’s policy with respect 
thereto. The latter part is devoted almost entirely to the 
analysis of events which have transpired since issuance in 
1947 of the Attorney General’s report to the President on 
the Government’s patent practices and policies. 


3. Results 


An analysis has been made of the various sources of the 
Government’s patent rights, the legal nature of those rights, 
and their value to the Government. The various proposals 
by Congress and various federal agencies, which led to the 
formation of the Government Patents Board, have been re- 
veiwed. The evolutionary development of Executive Order 
10096 and the operation of the Government Patents Board 
which it brought into being have been analyzed, and the ex- 
ercise of the Government’s patent rights since that Execu- 
tive Order have been studied. Finally, consideration has 
been given to some of the proposals which have been made 
for changing the policy which that Board has been developing 
and implementing since its establishment in January, 1950. 


4. Conclusions 
It has been concluded that patents may legally be owned 


and used as such by the Government without losing their 
nature peculiar to patent property. Patents, it has been 





determined, have a definite and important value to the 
United States, and the development and implementation of 
policy with respect thereto has become a major problem. 

The Government Patents Board has been charged with 
developing and implementing the Government’s patent policy. 
The Board’s sole chairman to date, Dr. Archie M. Palmer, 
has done a remarkable job. He has caused the strongest 
opponents to Executive Order 10096 to admit that they are 
satisfied with his administration although they have no 
patience for the order itself. Nevertheless, the Order, whose 
very constitutionality has been the subject of some concern, 
seems to be on the verge of being terminated, or amended 
at the request of several federal agencies so as completely 
to change its meaning and effect. The exercise or use of 
the Government’s patent holdings, which the Government 
Patent Board was seeking to place on a uniform, Govern- 
ment wide basis, is to be left to each of the federal depart- 
ments (as has in fact been the past practice). The better 
practice would be to unify the administration of all Gov- 
ernment patents, and then embark on a policy of adminis- 
tering those patents with one thought uppermost in mind — 
i.e., that the Government’s patents will be licensed or as- 
signed, with or without royalty payments, or otherwise 
made available to the public, with the primary object of 
employing any and all available techniques to enhance the 
commercial or other utility of the inventions covered by 
the patents. The accomplishment of that object would be to 
abide by the constitutional mandate that patents shall be 
granted for the purpose of promoting the progress of the 
sciences and of the useful arts. It is submitted that this 
mandate could well constitute the foundation for a sorely 
needed, sound, basic philosophical approach to all problems 
relating to the Government’s ownership of patents. 

336 pages. $4.20. Mic 55-1276 


THE CONDUCT OF PHILIPPINE 
FOREIGN RELATIONS 


(Publication No. 13,712) 


Edward W. Mill, Ph.D. 
Princeton University, 1954 


This is a study of the administration of Philippine for- 
eign affairs. In 1946, the Philippines received its indepen- 
dence from the United States and began to conduct its own 
foreign affairs. Its instruments in the conduct of foreign 
relations became the Department of Foreign Affairs and 
the Foreign Service. It is the objective of this study to 
analyze the organization and functioning of these agencies 
of foreign affairs and to determine to what extent they have 
provided the Philippines with an iffective foreign affairs 
establishment. 

To provide perspective for this study of administration, 
an examination is made of some of the broad foreign policy 
objectives and relationships which the Philippines has de- 
veloped since independence. A brief inquiry is attempted 
into the historical origins of foreign affairs in the Philip- 
pines. The relationship of the Constitution of the Phil- 
ippines to foreign affairs is considered. With these 
foundations laid, the bulk of the study is devoted to a de- 
tailed analysis of the organization of the Department of 
Foreign Affairs and Foreign Service, their personnel, and 
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their relations with Congress, other Departments, and 
the public. 

The results of this investigation show that the Philip- 
pines has made significant progress in the handling of its 
foreign relations but that important steps need yet to be 
taken to give the Philippines a fully effective foreign af- 
fairs establishment. It is found that the Department of 
Foreign Affairs and Foreign Service are still seeking 
organizational stability and clarity. The respective roles 
of the President and Congress in foreign affairs have not 
been sufficiently clarified. There has sometimes been a 
lack of attention on the part of the Secretary to the ad- 
ministrative affairs of the Department. A provision ex- 
ists in the Philippine Constitution providing for the civil 
service principle, and the Philippine Congress in 1952 
approved a bill (Republic Act 708) calling for a career 
foreign service. But despite the constitutional and statu- 
tory provisions, “political” considerations have often 
played a very detrimental role in the efficient management 
of the Department of Foreign Affairs and Foreign Service. 
Many of these problems, it must be emphasized, are those 
of youth; the Department of Foreign Affairs is less than a 
decade old as of this writing. 

On the basis of these findings, it is concluded that cer- 
tain reforms in organization, procedure, and concept may 
be in order. Among other things, it is recommended that 
the President assume a more active and vigorous direction 
of foreign affairs and that Congress concern itself less 
with the execution of foreign policy. It is suggested that 
the Secretary of Foreign Affairs needs to make more ef- 
fective use of the experts in the Department of Foreign 
Affairs, that he seek to make clear the channels of re- 
sponsibility, and that he strive for greater internal co- 
ordination within the Department. The Secretary of Foreign 
Affairs, as the President’s agent in foreign affairs, should 
also take the lead in coordinating the foreign affairs in- 
terests of all agencies of the Philippine Government. 

Particular stress needs to be placed by both the Presi- 
dent and Congress on the improvement of personnel policies 
and procedures. The constitutional provision concerning 
civil service and Republic Act 708 should be given full 
force and effect. The Board of Foreign Service Examiners 
should be activated and regular examinations given for the 
Foreign Service. Attempts need to be made to attract the 
best possible young people into the service. 

With the benefit of experience and a willingness to con- 
sider constructive changes in administrative organization, 
function, and concept, the Philippines may be expected to 
move closer to the goal of full competence in foreign af- 
fairs administration. 379 pages. $4.74. Mic 55-1277 


THE ADMINISTRATION OF FEDERAL 
CONTRACT AND GRANT RESEARCH 


(Publication No. 12,706) 


Alan Carson Rankin, D.S.58. 
Syracuse University, 1955 


The status of scientific research is recognized as a 
measure of social progress. It is an important manifes- 
tation of the democratic idea of freedom to study and ex- 
periment, to discuss and exchange ideas, and to agree or 





dissent. Scientific research is now well-established as an 
important activity of the Federal Government. A major 
portion of the Government’s scientific research program 
is carried on by contracts and grants involving payment 
of federal funds to non-governmental agents or agencies 
to assist and foster scientific research or to obtain re- 
search services in the solution of specific problems or 
needs. The scope of contract and grant research programs 
is very large, embracing heavy expenditures, at least nine 
major federal departments and independent agencies, 
thousands of contracts and grants, and thousands of em- 
ployees in and out of government. The extent and nature 
of the Government’s involvement in research is not widely 
known nor clearly understood. Some of the problems 
arising therefrom are among the most challenging in our 
society. The solutions to such problems hold great sig- 
nificance for our future. 

This study gives a broad picture of the nature of this 
new governmental activity and sets forth the ways devel- 
oped by various government agencies to administer it. 

The study examines, describes and analyzes the processes 
uniquely related to administering contract and grant re- 
search programs with universities and other non-profit 
institutions and discusses problems arising in connection 
with their use in the Departments of the Air Force, Army, 
Navy, Agriculture, the National Science Foundation, and 
the United States Public Health Service. The administra- 
tive processes involved are those relating to (a) the selec- 
tion of research proposals for support; (b) the various 
contractual arrangements of different agencies; (c) the 
negotiation and supervision of contracts and grants; and 

(d) the evaluation and dissemination of the results of re- 
search. Consideration of these processes is designed to 
provide an understanding of the use of the contract and 
grant as administrative devices. In general, the processes 
involved in budgeting, personnel management, and organi- 
zation are not included although there is occasional ref- 
erence to them. Instead, the study focuses on the processes 
peculiar to contract and grant research administration. 

The method employed was one of direct, non-participant 
observation of research programs combined with interviews 
with nearly one hundred scientists and government officials 
as well as the examination of official papers and documents. 
Interviews were loosely structured but definitely patterned. 

The process of administering contract and grant re- 
search programs was found to be highly decentralized, 
complex, and very loosely coordinated among the various 
agencies. No single agency has ultimate responsibility and 
authority for administering or coordinating the various 
programs. Highly trained scientific personnel are utilized 
in administrative roles requiring extensive knowledge of 
the scientific world. Guidance and advice from non-govern- 
mental groups are utilized to an unusual degree. The 
processes are sufficiently unique to require new techniques 
and approaches. However, some agencies still rely heavily 
on long-established governmental practices and procedures. 
Thus, some of the business management phases of contract 
and grant research including the methods and principles of 
negotiating contracts are virtually identical to those in ef- 
fect for regular procurement activities and are carried on 
in the same offices and by the same personnel. This is not 
the case in agencies using the grant. 

The relation of these processes to major problems 
arising from government sponsored research, contributions 
of research administration to general public administration, 
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trends, possible improvements, and areas for future study 
are discussed. 511 pages. $6.39. Mic 55-1278 


A STUDY OF THE ADMINISTRATION 
OF PUBLIC HEALTH ACTIVITIES IN IOWA 


(Publication No. 14,139) 


William Minor Ransom, Ph.D. 
State University of Iowa, 1955 


Chairman: Associate Professor Russell M. Ross 


The conduct of public health activities in Iowa is a study 
in inconsistencies. Multiple agencies have been assigned 
the responsibility for various parts of the total program. 
Tradition, custom, and inertia have augmented the growth 
and development of an administrative hierarchy which is 
characterized by its lack of integration and coordination 
in pursuance of the assigned functions. These circum- 
stances necessitate a clarification, and, in some instances, 
a reorganization of the work being performed. 

A study of the administration of public health activities 
describes the public health activities which are being per- 
formed by the state agencies assigned various aspects of 
the work; emphasizes the administrative procedures which 
are being followed; and suggests some modifications which 
can be effectuated that might possibly result in the realiza- 
tion of a more efficient overall program. 

A detailed account is given of the Iowa State Department 
of Health because this is the primary agency officially re- 
sponsible for the performance of public functions. The 
Health Department is engaged in the administration of 
public health services which are assigned to four principal 
categories: the administrative aspects of the programs 
being conducted; the work in preventive medicine; sanitary 


engineering and industrial hygiene; and laboratory facilities. 


Ancillary agencies performing public health activities 
in Iowa have multiplied during the hundred years that Iowa 
government has promoted efforts in this field. Six agencies 





of major importance concerned with public health are the 
State Department of Agriculture, the Board of Control of 
State Institutions, the State Department of Education, the 
State Department of Public Instruction, the Bureau of Labor, 
and the Workmen’s Compensation Service. Each of these 
agencies, however, are concerned with the consideration 

of functions, other than those of a public health nature, 
which have been assigned by the legislature for their pri- 
mary attention. A result has been the diffusion of respon- 
sibility and authority in the conduct of the work. 

The two problems, finance and personnel, are the main 
stumbling blocks which have tended to reduce the vitality 
of the work being accomplished. Iowa is spending a mini- 
mum amount of the taxpayer’s dollar for public health 
efforts. Public health personnel have been difficult to ob- 
tain and difficult to retain. 

Recommendations which are suggested in order to 
realize greater progress in public health endeavors are to 
increase the size of the State Board of Health from five to 
seven members and staff it with a majority of laymen, 
employ an administrative assistant to aid the Commissioner 
of Health, decentralize health activities under the State 
Department of Health when local jurisdictions are equipped 
to assume responsibility for them, create two new divisions 
within the context of the State Health Department; a divi- 
sion of rural sanitation and a division of mental hygiene, 
strengthen the organization for public health at the local 
level by requiring, through mandatory enactments of the 
state legislature, that all counties adopt a district or county 
health plan, consolidate the inspectional activities of the 
Dairy and Food Division of the State Department of Agri- 
culture; the Bureau of Labor; and the Board of Control of 
State Institutions; in the State Department of Health, and 
transfer the legal functions of the State Department of Health 
to the State Department of Justice. 

The proposals are not panaceas. Other features of the 
present health organization in Iowa need reexamination. 

But movements toward the adoption of the recommendations 
and suggestions offered will aid in realizing better admin- 
istration, an elimination of duplication of effort, and econ- 
omy of time and money, in the conduct of public health 
affairs. 470 pages. $5.88. Mic 55-1279 
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PSYCHOLOGY, GENERAL 


THE RELATION BETWEEN SELF-CONCE PT 
AND REACTION TO STRESS 


(Publication No. 14,303) 


Carolyn Esther Aronson, Ph.D. 
The University of Florida, 1955 


This study was undertaken to determine if different 
concepts people hold of themselves are effective variables 
in shaping their responses to situations. The situations 
were arranged to be consistent with self-concept or incon- 
sistent with it in either socially rewarding or socially 





punishing directions. The specific hypotheses tested were 
whether the individual is threatened by experiences incon- 
sistent with his concept of himself, and whether experience 
consistent with concept of the self is non-threatening. 

Five groups of subjects totaling 255 sixth grade children 
were selected. Self-concept in regard to academic status 
varied in certain ways among these groups. Two groups 
stated conceptions of relatively low status. In one of these 
groups the statement corresponded to customary achieve- 
ment level which was considerably below intellectual level. 
In the other group the stated conception was much below 
customary achievement level. Two other groups stated 
high conceptions of their status. In one of these groups 
the statement corresponded to customary achievement level 
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which was considerably above intellectual level. In the 

other group the stated conception was much above customary 
achievement level. The remaining group showed a consis- 
tent relation between stated self-concept, intelligence, and 
achievement level. 

A purported test of academic ability was administered 
and fictitious test results were reported: (1) consistent 
with expressed self-concept, (2) inconsistent above expec- 
tations, (3) inconsistent below expectations, to equal numbers 
in each of the five groups. The report above expectations 
was assumed to be inconsistent in a socially rewarding 
direction, the one below expectations was assumed to be 
inconsistent in a socially punishing direction. 

Reactions to the fictitious reports of test results were 
studied by means of responses to a questionnaire which 
was intended to determine whether the reports were per- 
ceived as consistent or inconsistent with the picture of the 
self and whether they were effective in inducing threat. A 
second statement of self-conception of academic status 
was studied and performance on a similar purported test 
of academic ability was evaluated. 

Overall results suggested some lack of support for both 
hypotheses. Experience inconsistent with self-concept did 
not appear to be threatening unless it was of a punishing 
nature. Consistent experience was found to be threatening 
in some cases when it was socially punishing in itself. 

93 pages. $1.16. Mic 55-1280 


COMPARISON OF METHODS OF COMBINING 
SCORES TO PREDICT ACADEMIC SUCCESS 
IN A COOPERATIVE ENGINEERING PROGRAM 


(Publication No. 13,912) 


James Edward Boyce, Ph.D. 
Purdue University, 1955 
Major Professor: C. H. Lawshe, Jr. 

This study was concerned with improving the selection 
of cooperative engineering students. Two specific objec- 
tives were involved. The first was to compare empirically 
several methods of combining, or weighting, scores to pre- 
dict a dichotomous criterion in terms of practical differ- 
ences between methods. The second was to predict acade- 
mic “success” of engineering students in a cooperative 
engineering program from data available at the time of 
their admission: high school transcript, application blank, 
and freshman orientation test battery. 

The sample consisted of 402 engineering students who 
had been selected without the aid of standardized tests. 
These students were divided randomly into two groups, 
and double cross-validation was employed throughout the 
study. 

In the first phase of the analysis, ten predictor variables 
were chosen from the original forty-three. Twenty-four 
of the variables which were not correlated with the cri- 
terion beyond the five per cent significance level in both 
samples were eliminated. Two were dropped because of 
high intercorrelations. The remaining seven were elimin- 
ated as the result of multiple factor analysis. 

In the second phase of the analysis, five methods of 
combining the students’ scores on the ten selected variables 





were compared. Four methods were quantitative and ob- 
jective. The fifth method was subjective; seven judges 
were utilized. The four quantitative methods ranged from 
refined and elaborate statistical weighting to the other ex- 
treme of merely adding the raw scores. 

The methods were evaluated largely on the basis of the 
per cent misclassified when students were predicted for 
either a “successful” or an “unsuccessful” criterion 
category. 

For the sample used in this study, the gross quantitative 
methods predicted as well as the statistically refined tech- 
niques, and were preferable from the standpoint of ease of 
computation and low shrinkage in cross-validation. 

The nature of the selection situation should be taken 
into account in relation to the results of the comparison of 
methods: (a) the criterion was a dichotomy, and (b) a large 
number of valid predictors variables were available. 

By combined prediction from the ten selected variables, 
only 25 per cent of the students were misclassified, al- 
though in the student sample used, 47 per cent actually 
were in the “unsuccessful” criterion category, and there- 
fore could be regarded as “misclassified.” 

Better prediction could be expected with an applicant 
population because of the restriction of range present in 
the student sample used. 176 pages. $1.00. Mic 55-1281 


POST-DECISION CHANGES 
IN THE DESIRABILITY OF ALTERNATIVES 


(Publication No. 13,779) 


Jack Williams Brehm, Ph.D. 
University of Minnesota, 1955 


Adviser: Leon Festinger 


The present experiment was designed to examine some 
of the consequences of making a decision. Specific pre- 
dictions about the consequences were based on a theory by 
Festinger. According to this theory, when a person chooses 
one of two attractive alternatives, all of the items of in- 
formation which would lead to choosing the unchosen al- 
ternative will be dissonant. Thus a state of dissonance and 
pressure to reduce dissonance are created. Examination 
of the possible ways of reducing dissonance was limited in 
the present study to tendencies to re-evaluate the choice 
alternatives after the decision. Dissonance would be re- 
duced by increasing the desirability of the chosen alter- 
native and/or decreasing the desirability of the unchosen 
alternative. 

The experiment employed the following procedure. Each 
of 225 female subjects was asked, under the guise of con- 
sumer research, to rate eight objects on a scale of desir- 
ability. Then each subject was given a choice between two 
of the objects. The objects offered were one scale point 
apart to create high dissonance and two or three scale 
points apart to create low dissonance. After the choice, 
subjects were asked to read fake research reports con- 
taining good and bad points about four of the objects. For 
half the subjects in each dissonance condition, the reports 
included the choice alternatives. Subjects were asked to 
indicate from each report which point was most important. 
Each subject again rated the eight objects on the scale of 
desirability. In another condition, before and after ratings 
were obtained, but subjects were arbitrarily given one 
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object instead of a choice. For these subjects the research 
reports always included the gift item. 

The derivations and data may be summarized as fol- 
lows: 

(1) The pressure to reduce dissonance will vary di- 
rectly with the amount of dissonance created. This was 
confirmed in two ways. First, there was greater reduction 
of dissonance in the high dissonance condition than in the 
low for alternatives both with and without research reports. 
Second, where there was large overlap of cognitive ele- 
ments and therefore less dissonance, there were fewer 
reductions of dissonance. Other evidence indicated that 
these changes in desirability were not due to ownership 
of the chosen object. 

(2) The reduction of dissonance will be facilitated by 
exposure to new relevant cognitive elements, at least some 
of which are consonant. The evidence for this hypothesis 
was ambiguous. In support was a light but insignificant 
tendency for the difference in reduction of dissonance be- 
tween high and low dissonance conditions to be greater 
where information was given about the alternatives after 
the choice was made. Conversely, the magnitude of the 
reduction of dissonance was, if anything, greater where 
new information was not given. 

(3) The perveived importance of new relevant elements 
will be greater for those which are dissonant. This effect 
should increase with the pressure to reduce dissonance. 
There was no confirmation for this hypothesis. Indeed, 
there were significantly more dissonant points picked as 
most important for the chosen object in the high dissonance 
condition. It may be that subjects picked points which were 
salient rather than points which would be important in 
determining choice. 76 pages. $1.00. Mic 55-1282 


HUMAN FACTORS IN THE DESIGN OF 
VEHICLE CAB AREAS 


(Publication No. 13,918) 


Jack William Dunlap, Ph.D. 
Purdue University, 1955 


Major Professor: Newell C. Kephart 


This study was conducted by the Occupational Research 
Center of Purdue University under a contract between the 
Purdue Research Foundation and the Armed Forces Epi- 
demiological Board, Commission on Accidental Trauma. 

The objectives of this research were to determine for 
the middle 90% of the army truck driver population, in 
height: 1) the location of the steering wheel within the cab 
and the angle of the toe pan that would meet the comfort 
requirements of the population; and 2) the ranges of ad- 
justability necessary in the truck seat to meet the comfort 
requirements of the above portion of the population. 

Three groups of 10 subjects were used in this experi- 
ment. Two groups represented the extremes in height of 
the population of army drivers, i.e., the tallest and shortest 
drivers, and the third group represented drivers of average 
height. 

In general, the experimental procedure involved the 
determination of what sort of cab relationships were com- 
fortable for subjects of different heights. This was ac- 
complished by means of a mock-up truck cab which had 





nine variables that could be adjusted to an individual’s 
preference. A subject adjusted the mock-up equipment 
until he was comfortable. After adjusting the equipment 
the subject “drove” in a simulated driving task for a short 
period to see if he wanted to make any further changes in 
the equipment. When the subject finished making changes 
in the equipment, the various cab relationships were re- 
corded. This procedure was repeated a total of nine times 
for each subject during the course of the experiment. The 
driving task was similar to those encountered in penny 
arcades, carnivals and a recent motor show. After each 
subject had adjusted the equipment nine times, he was 
tested in the driving task. During this performance test 
the subject “drove” in three sets of cab relationships. Two 
of these sets duplicated the spatial relationships of two 
standard model civilian trucks and the third set was the 
average of the nine sets of adjustments the subject had 
made previously, i.e., his average cab. Performance was 
measured in terms of the number of times the subject went 
off the road and the total time (in seconds) he was off the 
road. 

A statistical analysis of the performance test showed 
that the subjects performed better in their own or average 
cabs than they did in the standard civilian cabs. An anal- 
ysis of the settings in the equipment made by the subjects 
yielded information which permitted the investigator to 
determine the angle of the toe pan and the position of the 
steering wheel that would most nearly meet the comfort 
requirements of most army truck drivers. Furthermore, 
the results of this analysis also indicate the location of 
the seat in the cab area and the ranges of adjustability of 
the seat that are necessary to meet the comfort require- 
ments of the middle 90% of the army truck drivers. 

90 pages. $1.13. Mic 55-1283 


AN EVALUATION OF COUNSELING 
AND EMPLOYMENT ACTIVITIES 
OF DISABLED NEGRO VETERANS 


(Publication No. 13,922) 
George William Franklin, Ph.D. 
Purdue University, 1955 


Major Professor: N. M. Downie 


This study is an investigation of the effectiveness of 
the counseling and employment activities of disabled Negro 
veterans of Alabama who were counseled at the Veterans 


. Administration Guidance Center, Tuskegee Institute, Ala- 


bama, during the years 1944-49. The mail-questionnaire 
technique was used and personal contacts were made with 
those veterans who did not respond to the questionnaire. 

Twenty-four “predictor variables” were studied in re- 
lation to the dichotomus criterion complete-non-completion 
of training. Analysis of variance was used with the con- 
tinuous variables and chi-square with the discrete variables. 
No significant differences were found between the mean 
scores of the continuous variables; however, significance 
was found among the categories of the predictors of some 
of the discrete variables. 

It was concluded that, for this group, the variables in- 
vestigated may not have directly influenced completion of 
training. 108 pages. $1.35. Mic 55-1284 
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A PSYCHOLOGICAL STUDY OF THE 
MENTALLY RETARDED DEAF CHILD 


(Publication No. 13,084) 


Dominic Robert Frisina, Ph.D. 
Northwestern University, 1955 


The principle purpose of this study was to make an 
holistic evaluation of the mentally retarded deaf organism. 
It included an evaluation of etiology, early genetic develop- 
ment, hearing acuity, intellectual functioning, reading 
achievement and the motor functioning of mentally retarded 
deaf children. 

Organismic theory served as the frame of reference. 
This point of view emphasizes the interrelationship of 
physiological, physical and psychological processes and 
the role each plays in acquiring and maintaining the func- 
tional unity and biological economy of the total organism. 
The integral contribution hearing makes to this unity is 
discussed as well as the organismic alterations ensuing 
when the individual is confronted with deafness. The im- 
portance of an intact central nervous system is considered. 
This is followed by a discussion of the organismic effects 
of mental deficiency. The plan of the investigation and the 
rationale relative to the materials and techniques utilized 
were discussed. The data were analyzed in terms of the 
total sample, sex groups and etiological subtypes. 

A summary of the principle findings follows: 

The incidence of mental retardation in residential 
schools for the deaf was found to be approximately 10 to 12 
percent. The incidence of children presenting special prob- 
lems with respect to making expected progress was ap- 
proximately fifteen percent and not only confined to problem 
of mental retardation. Aphasia and emotional disturbance 
might be other factors causing learning difficulties. 

In forty percent of the cases the etiology was congenital- 
unknown. Meningitis, prematurity, familial transmission, 
measles, rubella and birth injuries were among the leading 
causative agents. Age of onset preceded five years in 98 
percent of the cases. 

Genetic development as reflected in the age of sitting and 
age of walking alone resulted in a significant retardation 
from the hearing and also from the average deaf child. 
Etiological groups also differed in this respect; the non- 
familial group was significantly more affected than the 
familial group. 

The males and females were significantly inferior to 
the normative groups in Rail-Walking performance. There 
was a tendency toward male superiority in this respect, 
but the difference did not reach statistical significance. 
The familial group was significantly superior to the non- 
familial subtype. 

The average mental age was eight years. The mean 
intelligence quotient was 62, which indicated that mentally 
retarded children in schools for the deaf are likely to be 
functioning at the moron grade of mental deficiency so far 
as general intelligence is concerned. They were char- 
acterized by concreteness and impoverishment in reasoning 
and judgement. The males were significantly superior to 
the females in the tests of abstract intelligence. 

The mean retardation in reading age for this group was 
5.88 years; substantially more retarded than the average 
deaf child. The average grade achievement was 2.40 and 
the mean reading age, 7.77 years. The group was signifi- 
cantly more retarded in paragraph reading than in word 





recognition or sentence reading, indicating that this group 
experiences greater difficulty in the abstract aspects of 
symbolic language. 

The individual pure tone air conduction audiometric 
test results suggested bilaterally symmetrical nerve type 
hearing impairments beginning at approximately 60 db at 
125 cps and extending through 95 db at 1000 cps. The best 
binaural average indicated profound deafness in the total 
sample, sex groups and etiological subtypes. 

The tests included: 

The Grace Arthur Point Scale of Performance Form II 
consisting of Knox Cubes, Seguin Formboard, Stencil De- 
signs Test, Porteus Maze Test, and Healy Picture Com- 
pletion Form II; The Kohs Blocks Designs Test; Healy 
Picture Completion For I; Goodenough Draw A Man Test; 
Individual Pure Tone Audiometric Test; Heath Rail-Walking 
Test; and the Gates Primary Reading Tests consisting of 


three types increasing in levels of complexity. 
197 pages. $2.46. Mic 55-1285 


AN OPERATIONAL MEASUREMENT OF 
DIFFERENTIAL CONTACT WITH 
REALITY IN A NORMAL POPULATION 


(Publication No. 13,093) 


Keith Kindell Hoover, Ph.D. 
Northwestern University, 1955 


In order to differentiate degrees of contact with reality 
among subjects within a normal! population, the hypothetical 
construct was operationally defined in terms of a 68 item 
paper and pencil test. This operational instrument was 
administered to 582 subjects in a battery which included a 
number of indicators of psychological adjustment and ma- 
turity. The Pearsonian coefficient of correlation was the 
means of statistical analysis to establish the Reality Test’s 
reliability and provide validating evidence from its re- 
lationships with these adjustment and maturity criteria. 

The split-half reliability coefficient of .72 indicates a 
sufficiently stable base for validity comparison with the 
various criteria of test scores and personal characteristics 
A stable, moderate relationship between contact with 
reality and the individual’s general psychological adjust- 
ment was discovered. Correlations with the adjustment 
measures clustered around .20, and the relationship with 
the G-Z Objectivity scale (theoretically most similar to 
the Reality Test) was considerably higher. Consistently 
significant moderate relationships occurred between the 
operational measure and indications of maturity from the 
Data Sheet. Higher contact with reality was positively re- 
lated to increased age, more years of full time work, and 
financial self-support. All of these relationships contribute 
to confidence in the validity of the Reality Test. A sub- 
sample failed to confirm the hypothesis that reality contact 
and grades would relate positively to each other. However, 
this does not disprove the validity of the Reality Test, as 
it may indicate that varying behavior mechanisms contrib- 
ute to good psychological adjustment in specific situations. 

Evidence of contamination by an intelligence factor oc- 
curs in the overlap of variance determination between the 
Reality and Wonderlic tests. However, statistical analyses 
tend to indicate that the Reality Test samples a behavior 
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dimension distinct from and beyond intelligence. Some 
overlap would be expected because life in a real world de- 
mands intelligent behavior, but the common form of the 

two tests involving considerable linguistic skill exaggerates 
their similarity. 

The inconsistent results bearing on the socio-cultural 
hypotheses seem to indicate the surface nature of the hy- 
potheses or unforseen effects of the sample. As predicted, 
no differences were discovered between veterans and non- 
veterans in reality contact when the groups were equated 
for age and intelligence. However, the hypotheses that men, 
urban dwellers, and more social individuals would be more 
realistic than their counterparts remain unconfirmed. 

The somewhat distinctive nature of the operational meas- 
ure, its reliability, and the evidence of its validity offered 
by data on psychological adjustment and maturity indicate 
some worth and suitability for further development. Con- 
siderable improvement in its function was effected by ex- 
cluding an inferior section, despite a decrease of 20 per 
cent in test length. Further refinement should include 
doubling the present length of the improved test and adding 
new items designed to sample reality contact. Adequate 
standardization of such an instrument would need to include 
its administration to non-academic and mental hospital 
populations. 

The validity of the hypothetical construct, contact with 
reality, seems partially supported by the present research. 
Within the theoretical framework postulated here, further 
investigation of this psychological area may be considered 
justified. 98 pages. $1.23. Mic 55-1286 


A NORMATIVE STUDY OF THE 
STRONG VOCATIONAL INTEREST 
BLANK FOR MALE ADULT WORKERS 


(Publication No. 13,785) 


Paul Gerhard Jenson, Ph.D. 
University of Minnesota, 1955 
Major Adviser: Donald G. Paterson 

This study was based on the Strong Vocational Interest 
Blank (SVIB) for three samples of male adult workers in 
the field of personnel and accounting. The purposes of the 
study were: (1) to determine the frequency of occurrence 
of primary, secondary, and reject interest patterns on the 
SVIB; 2) to determine the occupational groups or combina- 
tions of occupational groups on the SVIB in which these adults 
had interest patterns; 3) to determine the relationship be- 
tween interest patterns in the different occupational groups 
and scores on the non-occupational keys; and 4) to deter- 
mine the relationship between measured interests and 
stated interests. 

Air Force officers from two occupational areas, the 
personnel area and the accountant-comptroller area, and 
civilian men in personnel work comprised the three samples. 

All of the data had been obtained through mail surveys. 
There was about an 84 per cent return for the Air Force 
officers and about a 66 per cent return for the civilian 
personnel men, 

Darley’s technique of judging primary, secondary, and 
reject interest patterns on the SVIB was used by three 





judges. Agreement between the judges was over 90 per 
cent for the primary and reject patterns and about 74 per 
cent for the secondary patterns. Agreement in terms of 
the judgments made was over 95 per cent for the primary 
and reject patterns and 88 per cent for the secondary pat- 
terns. 

The average number of primary patterns per person was 
nearly two. The average number of reject patterns was 
over two and the average number of secondary patterns 
was about one per person. 

The number of adults with the larger frequencies of 
interest patterns was significantly greater than was found 
by Hagenah in her study of college freshmen. This differ- 
ence might partly be due, however, to the fact that one 
more occupational group on the SVIB was used in the pres- 
ent study. 

It was found that men with a number of primary patterns 
tended also to have a number of reject patterns. There was 
just a slight tendency for multiple primaries to go with 
multiple secondaries. 

Primary interest patterns occurred most frequently 
and reject patterns occurred least frequently in the per- 
sonnel, social service, business detail, and business con- 
tact interest areas. Few primary patterns and many reject 
patterns were in the biological science, physical science, 
and verbal-linguistic areas. 

Combinations of primary patterns in the personnel and 
business detail areas were most frequent. The most fre- 
quent combination of reject patterns contained reject pat- 
terns in the biological science, physical science, verbal- 
linguistic, and technical areas. 

Most of the mean scores on the interest maturity and 
occupational level scales for the combinations of primary 
patterns and combinations of reject patterns were above 
the average of Strong’s norm group. On the masculinity- 
femininity scale these mean scores were centered around 
the mean of the norm group. 

The scores on the non-occupational scales for the dif- 
ferent combinations of primary patterns was close to what 
would be expected in terms of the intercorrelations between 
the occupations in those combinations and their relation- 
ship to the non-occupational scales. 

The relationship between selecting an occupation and 
the number of primary patterns a person had was not sig- 
nificant. However, it appeared that those with four or more 
primary patterns might have as much difficulty in selecting 
an occupation as those with no primary pattern. 

Closest agreement between selected occupation and 
measured interest was in the personnel area for the per- 
sonnel officers and in the business detail area for the 
accountant-comptrollers. 164 pages. $2.05. Mic 55-1287 
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THE PSYCHOLOGY OF RELIGION: 
I. A REVIEW OF THE LITERATURE. 
Il; A STUDY OF CLIENT RELIGIOUS 
SENTIMENTS AS RELATED TO FIRST 
INTERVIEW COUNSELING BEHAVIOR 


(Publication No. 14,617) 


Forrest Catolet Orr, Ph.D. 
University of Missouri, 1955 
Supervisor: David Bakan 

Part I sketches the history of the psychology of religion 
from the time of Wundt to the present. Material covered 
was selected according to the author’s interest and his 
judgment as to what constituted major contributions, with 
an emphasis on research articles appearing in recent years. 
Main research methods were cited, and the research relating 
personality and religious variables, and studies on religious 
values, attitudes, and beliefs were summarized. Recent 
trends in the area were reported, and it was asserted that 
psychological theory would be enhanced through the investi- 
gation of religious phenomena. 

Part II reports a study whose purpose was (a) to develop 
an inventory which would isolate different religious senti- 
ments, orthodoxy, optimism, individualism, activism, and 
religious feeling, and (b) to relate these sentiments to im- 
portant client-counselor relationship variables. Religious 
sentiment was defined as a complex organization of feelings, 
acts, and experiences directed toward whatever the individ- 
ual may consider the divine. Items were developed for the 
Religious Sentiment Inventory, using three judges for the 
selection. The empirical method of test construction was 
used. Criterion for separation of groups was judgments of 
religious workers. From the original 150 items in the pool, 
90 items discriminated at the 2% level of confidence for 
the Orthodoxy scale, with a split-half reliability coefficient 
of .944. Fifty items discriminated at the 5% level of con- 
fidence for the Optimism scale, with a split-half reliability 
coefficient of .756. No other scales were successfully de- 
veloped. The Orthodoxy scale was cross-validated, yield- 
ing a validity coefficient of .867. The validity coefficient 
for the Optimism scale was .557. 

It was hypothesized that clients who are more orthodox 
in their religious sentiments 1. would tend to show better 
communication during counseling, and 2. would tend to be 
more submissive in the relationship than would clients who 
are more liberal. Clients who are more optimistic 1. would 
tend to show poorer communication during counseling, 2. 
would tend to be more dominant in the relationship, and 3. 
would show less motivation for counseling than would clients 
who are more pessimistic. 

Sixty students who were clients at the University of Mis- 
souri Counseling Bureau were used as subjects and were 
administered the Inventory. After the first counseling in- 
terview, the counselor rated the subject on a seven-point 
rating scale containing 23 counseling relationship variables, 
referring to communication, dominance-prestige, and client 
motivation. Four counselors were used. Ratings and In- 
ventory scores were intercorrelated, using the Pearson 
product-moment method, and the coefficients were tested 
for significance. One correlation coefficient, that between 
Orthodoxy and “Counseling relationship seemed very im- 
portant to the client,” was significant at the 5% level of 





confidence. Of the 23 correlation coefficients between 


Orthodoxy and the counseling relationship variables, only 
. were positive. 

The results were considered inconclusive. There is a 
suggestion that clients who were more “orthodox” tended 
to be rated as showing greater ease of communication and 
client motivation, and made a slightly better impression on 
the counselors, than did clients who were more “liberal”. 
Clients who were more ‘optimistic” were rated as expres- 
sing more feeling, and as being more dominant in the re- 
lationship, than were clients who were more “pessimistic,” 
although the evidence is not strong. 

82 pages. $1.03. Mic 55-1288 


A FACTOR ANALYTIC STUDY OF 
FALLACIES IN LOGICAL THINKING 


(Publication No. 13,942) 


David W. Rodgin, Ph.D. 
Purdue University, 1955 
Major Professor: L. M. Baker 

This research attempted to investigate the process of 
logical thinking in order to bring to light more information 
about its factorial structure, and to determine some of the 
other intellectual and personality variables with which log- 
ical thinking is associated. 

The main instrument of this study consisted of a test 
involving the recognition of 31 syllogistic fallacies. Each 
of the fallacies represented a distinct type as classified by 
logicians. Other tests used in this study were the Vigotsky 
concept formation test, Witkin’s embedded figures test, a 
test of bias in judging conclusions, five tests from the Pur- 
due University orientation battery, and the Rotter Incom- 
plete Sentences Blank. 

These tests were administered to 100 undergraduate 
students. An intercorrelation matrix was formed from the 
results of the 40 variables (31 fallacies and nine tests). 

The matrix was then factored by the principal axis method 
and, after rotation, four factors were interpreted. 

The results of this investigation indicated that the ability 
to think logically, as measured by a test of syllogisms, is 
not a homogeneous ability. Instead it can be divided into: 
(a) a general factor which enables one to recognize all 
types of syllogistic fallacies; (b) a group factor which en- 
ables one to recognize fallacies of formal logic but which 
does not necessarily presuppose an understanding of the 
principles involved; (c) a group factor with high loadings on 
formal fallacies but which does indicate an understanding 
of the principles of logic; and (d) a factor with high loadings 
on non-formal fallacies, i.e., fallacies based on emotional 
appeals, ambiguity, and semantic confusions. 

A further interesting result of this study was that each 
of the three group factors had high reversed loadings on the 
Rotter Incomplete Sentences Blank. This is interpreted to 
mean that proficiency in logic tends to be associated with 
poor personal adjustment. 68 pages. $1.00. Mic 55-1289 
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THE RELATIONSHIP BETWEEN 
TEACHING SATISFACTIONS EXPRESSED 
BY TEACHERS AND JUDGMENTS OF 
THEIR ABILITY 


(Publication No. 14,491) 


Thelma Irene Schoonover, Ph.D. 
The Ohio State University, 1955 


This study is a further effort in the attempt to isolate 
criteria of teacher effectiveness and to find techniques to 
measure the extent of teacher ability. It is a continuation 
of a previous study which postulated the desirability of 
self-appraisal and which was concerned with the construc- 
tion of an instrument to measure the satisfactions found in 
all aspects of the teaching relationship. 

For purposes of this study it was tentatively assumed 
that effective teaching may result in part from (1) a com- 
bination of interoperating factors dependent upon the satis- 
faction of numerous teacher relationships and (2) the ability 
of the teacher to recognize the interrelation of experiences 
and characteristics in students and to provide for these 
individual differences within the framework of the school 
Situation. The hypotheses advanced to test this assumption 
were that (1) the successful teacher will find more satis- 
factions than does the unsuccessful teacher in engaging in 
the activities that teachers normally pursue, and that 
(2) the teacher who deals most capably with pupil problems 
will also be the teacher who finds the most satisfaction in 
his teaching relationships and activities. 

Two groups of teachers, chosen at random, were used 
in the study. All teachers completed *Your Teaching Satis- 
factions,” which is Part I of “A Self-Analysis Checklist for 
Teachers,” by Schoonover and Horrocks. One group, con- 


sisting of 87 teachers, completed three case studies, A 
Study of Barry Black, A Study of Connie Casey, and A Study 
of Sam Smith, by Horrocks and Troyer. The other group, 
numbering 135 teachers, was divided into “good” and “poor” 
teachers on the basis of the judgment of the administrator 
under whom they teach. 

Intercorrelations were computed for all instruments 











and years of experience for Group One. For Group Two, 
correlations were computed for the category scores of 
“Your Teaching Satisfactions” with administrators’ judg- 
ments of ability. 

The data accumulated in this study indicate the following: 

1. There appears to be no relationship between the abil- 
ity to diagnose the probable reasons for pupil maladjust- 
ments and the ability to devise remedial procedures, as 
measured by case-study test scores. 

2. There appears to be no relationship between the 
ability to apply information about individual differences in 
a test situation and the satisfactions expressed in teaching. 

3. This study offers no evidence of a relationship be- 
tween the amount of teaching experience and the ability to 
utilize information about development and adjustment ina 
test situation. 

4. There seems to be no correlation between the length 
of time spent in teaching and the satisfactions found in 
teaching. 

0. There appears to be a relationship between the satis- 
factions expressed in teaching and effectiveness in teaching 
as measured by the administrator’s judgment of the teach- 
er’s ability. 





6. The extent of the satisfactions found in teaching may 
be used to obtain a probable criterion score of an adminis- 
trator’s estimate of a “good” or “poor” teacher. 

7. The administrator’s judgment of effectiveness in 
teaching correlates most highly with the teacher’s ex- 
pressed satisfactions in teaching techniques, to only a 
Slightly lesser degree with the extent of satisfactions of 
professional relationships, and somewhat less highly with 
the satisfactions found in general knowledge and interest 
in the total field. 135 pages. $1.69. Mic 55-1290 


AN INVESTIGATION OF THE GROUP 
TACHISTOSCOPIC METHOD OF 
EVALUATING MAGAZINE 
ADVERTISEMENTS 


(Publication No. 13,960) 


Darvin Winick, Ph.D. 
Purdue University, 1955 
Major Professor: Joseph Tiffin 

A research problem in applied psychology which con- 
siders the effectiveness of a method of evaluating whole 
magazine advertisements, and the relationship of this 
method to two other evaluative methods. 

Fifteen full-page magazine advertisements were ob- 
tained from an advertising agency and were presented ta- 
chistoscopically in pairs to groups of students, housewives 
and businessmen. The subjects were instructed to state a 
preference for one of the pair. Scale values were deter- 
mined for each advertisement from these preferences. Two 
methods of estimating the reliability of this method pro- 
duced results which indicated a high degree of reliability. 

An analysis was made of the differences between the 
preferences of the several groups of subjects and no sig- 
nificant differences were shown between students, house- 
wives and businessmen. 

After the advertisements had been scaled by this Group 
Tachistoscopic Method the results of two separate adver- 
tising agency evaluations were obtained. An investigation 
was made in order to determine the relationship between 
the Group Tachistoscopic Method and each of the agency 
methods. Results indicated a high positive relationship 
between the Group Tachistoscopic Method and the agency 
“Noted” scores. Conclusions concerning the relationship 
between the Group Tachistoscopic Method and the second 
agency evaluative method, the “Read Most” Score, were 
inconclusive. 93 pages. $1.16. Mic 55-1291 
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PSYCHOLOGY, CLINICAL 
A QUANTITATIVE SEMANTIC ANALYSIS 
OF WORD ASSOCIATION IN SCHIZOPHRENIA 


(Publication No. 13,458) 


Joan Bopp, Ph.D. 
University of Tlinois, 1955 


The study is designed to reexplore word association in 
schizophrenia, utilizing a new psychological tool, the se- 
mantic differential, to obtain the individual meaning of word 
associates to the subject. It is hypothesized that the laws 
of association for the schizophrenic are different than those 
for the normal in that they depend more upon semantic 
(similarity in meaning) than transitional (experiential) 
factors. 

The semantic differential patterns of sixteen concepts 
based upon the meaning judgments of forty schizophrenics 
and forty hospitalized, nonschizophrenic controls were 
factor analyzed. A comparison of the resulting factor 
structures revealed essentially no difference in the manner 
schizophrenics and controls use differential scales to rep- 
resent semantic factors. Hence, the semantic frames of 
reference are not different for the two groups, and the 
schizophrenic thinking disorder does not appear to touch 
the basic semantic structure. 

As predicted from the above hypothesis, schizophrenics 
give fewer associations generally considered semantically 
“opposite” (transitionally determined). The semantic equi- 
valence of the differential for the two groups makes pos- 
sible a direct comparison between group differences in 
meaning of word associates. Hence, average semantic 
distances between stimuli and response words for the two 
groups were compared. However, when “opposite” and 
“nonopposite” associates are examined separately, a sec- 
ond prediction, that schizophrenics judge associates closer 
in meaning or semantically more similar than normals, is 
not confirmed. The confirmation of this prediction appears 
to be prevented by a spurious factor - a real difference in 
reliability or stability of meaning which exists between the 
two groups. That is, the greater schizophrenic instability 
of rerating’ the meaning of the same concept is related to 
judging the meaninsy of two similar concepts. 

Although results were ambiguous for the hypothesis, 
they point toward a new hypothesis, that schizophrenic 
thinking is characterized by impaired semantic discrimina- 
tion. This principle is primarily evident in their less fre- 
quent use of intermediate positions on the semantic differ- 
ential scales. Again, it is shown by the fact that, when 
giving the sarnae responses as normals, schizophrenics 
make less distinction between opposite associates and 
greater distinction between similar associates. All other 
group differences, e.g., instability or unreliability of 
meaning, frequency of opposite associations, entropy of 
associations, may be satisfactorily accounted for on the 
basis of a principle of impaired schizophrenic semantic 
discrimination. It is suggested that this may be the basic 
defect in the schizophrenic thinking disturbance, and fur- 
ther research should be directed toward testing this hypo- 
thesis. 

Although the study has not conclusively demonstrated, 
as hypothesized, that schizophrenic thinking is governed 
by different laws than that of normals - a law of similarity 
of meaning rather than a transitional dependency - the 





results do not exclude the possibility that such is still 
true. However, two important conclusions did appear: 
first, schizophrenics operate within the same semantic 
frame of reference as normals; second, schizophrenic 
thinking is characterized by impaired semantic discrimi- 
nation. 100 pages. $1.25. Mic 55-1292 


AN EXPERIMENTALLY CONTROLLED 
INVESTIGATION OF THE EFFECT OF 
GROUP THERAPY 


(Publication No. 14,095) 


Richard Roy Clampitt, Ph.D. 
State University of Iowa, 1955 


Chairmen: Assistant Professor John G. Martire 
Assistant Professor Bertram D. Cohen 


A research program in group therapy was instituted 
with special emphasis upon methodological considerations. 
Specifically, the purpose of the present study was to de- 
termine the effects of group therapy, as compared with 
control treatment conditions, in terms of selected objective 
criteria. 

Sixty-nine female college freshmen who volunteered to 
participate in “discussion groups” to gain “a better under- 
standing of themselves and their interpersonal relations” 
served as subjects. All were residents of a university 
dormitory system. 

These subjects were assigned at random to three exper- 
imental conditions: (a) therapy, (b) lecture, and (c) non- 
participating control. Subgroups were formed under the 
therapy and lecture conditions in order to achieve units of 
workable size. Each of four experienced clinical psychol- 
ogists led one therapy group and one lecture group. In the 
therapy groups the leader encouraged interaction among 
group members, facilitated the expression of feelings and 
attitudes, and provided clarification and interpretation. In 
contrast, under the lecture condition the leader limited the 
amount of interaction by presenting didactic material on 
specified topics pertaining to adjustment. 

Three types of criteria, (a) sociometric rankings, (b) 
personality test scores, and (c) adjustment ratings, were 
employed for both an immediate and a three-month delayed 
follow-up. The sociometric rankings, made by the general 
student population in the dormitory, were obtained prior to 
the assignment of subjects to the three experimental con- 
ditions and again for each of the follow-ups. Similarly, 
“before” and “after” measures were obtained with The 
California Psychological Inventory, three scales being 
selected at the outset for evaluation of changes: self-ac- 
ceptance, flexibility, and social presence. An independent 
investigator, on the basis of an interview with the dormitory 
advisor of each subject, made ratings on (a) present level 
of adjustment, and (b) change in level of adjustment since 
the beginning of the school term. 

Application of analysis of variance was made to the 
criterion data. No significant differences were found be- 
tween groups under the three experimental conditions, either 
upon immediate or delayed follow-up. These findings tend 
to be in harmony with those of the few other investigations 
in which attempts were made to employ rigorous controls 
and objective criteria. 

The need for adequate experimental controls was 
brought sharply into focus by one aspect of the analysis. 
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While no differential changes were found among groups, 
the subjects as a whole exhibited statistically reliable dif- 
ferences between initial and follow-up scores on a number 
of the personality inventory scales. Some of these changes 
were highly significant (P <.001). Had absolute score 
changes been accepted as the criterion for the effects of 
therapy upon the subjects under the associated treatment 
condition, “significant” findings could have been reported. 
It is concluded that no positive changes relevant to the 
effects of group therapy can be reported. However, it is 
considered fallacious to conclude that all therapy, as clin- 
ically practiced, is ineffective in producing behavioral 
change; there are many possibly significant variables the 
effects of which could not be measured within the frame- 
work of the present study. Further research can provide 
information regarding the influence of such factors as: 
motivation for therapy, choice of treatment population, 
criterion selection, and duration and choice of psychothera- 
peutic treatment. In view of the tremendous amount of 
time, effort, and money expended in various forms of psy- 
chotherapy, the practical importance of extending the ap- 
plication of rigorous research methodology in this area is 
emphasized. 124 pages. $1.55. Mic 55-1293 


THE EFFECTS OF EXPECTANCY AND 
REINFORCEMENT VALUE IN CHOICE 
BEHAVIOR 


(Publication No. 14,458) 


Rue LeVelle Cromwell, Ph.D. 
The Ohio State University, 1955 


In this study a simple model was set up which assumed 
that choice behavior could be predicted on the basis of the 
product of the objective probability of success and objec- 
tive gain from the success. These two predictors were 
interpreted, respectively, in terms of the social learning 
concepts of expectancy (E) and reinforcement value (RV). 
Within a framework where the two predictors varied but 
their product (E-RV combination) remained a constant, 
the variables of sex difference, age difference, relative 
size of objective gain (RV), and increased experience were 
studied experimentally. The purpose of the experiment 
was to see how behavior deviates from the model under 
the different conditions of the experimental variables. 

Twenty-five fifth-grade, 25 eighth-grade, and 106 col- 
lege students, halved in regard to sex, underwent a training 
period of opening five drawers which contained plastic chips 
in varying probabilities and amounts. Under low RV con- 
ditions the five drawers had different expectancies of paying 
off, and also of different amounts of chips when they did 
pay off: (1) 8/8 (all the time), one chip; (2) 6/8 of the time, 
one and one-third chips, on the average; (3) 4/8 (half the 
time), two chips; (4) 2/8, four chips; (5) 1/8, eight chips. 
The order of pay-off in the last four drawers was random- 
ized. The position of each drawer was systematically varied 
from subject to subject. In the high RV condition the num- 
ber of chips was always three times greater than it was in 
low RV condition. 

After the subjects completed 24 training trials with each 
drawer, they were given 16 free choices of any or all 
drawers, with the information that the drawers would 





continue to pay off with the same probabilities and amounts, 
and that the subjects would receive a given but unspecified 
amount of money for each chip they obtained. 

Twenty-four college students went through this proce- 
dure, first, under the high RV condition, and then under the 
low RV condition. Twenty-six college students repeated 
under the high RV condition after having been subjected to 
the low RV condition. Twenty students, who had had the 
low RV condition, repeated under the same condition. Again, 
the groups were halved in regard to sex. 

The major findings based on the first choice in the test 
period were as follows: 

1. No significant differences were found in regard to 
sex. 

2. Significant differences were found as a function of 
age level. The fifth-grade choices did not differ signifi- 
cantly from chance. The eighth grade and, to an even 
greater degree, the college students had choices which 
differed significantly from chance. All age groups, es- 
pecially the college group, showed a preference for the 
extreme E-RV combinations. In addition, the eighth grade 
had a preference at 4/8. This combination of extremes 
and 4/8 preference gave a W shape to their curve. 

3. Relative magnitude of RV was found to influence 
choice behavior. An inflation in RV level produced a change 
toward more cautious, but not completely riskless, choice 
behavior. A deflation in RV produced a clear gradient of 
preference toward riskless choices with the low steady 
income (8/8 expectancy). A comparison of two college 
groups at different levels of RV indicated that the low RV 
group chose the extreme E-RV combinations, and the high 
RV group chose the extremes and also the 4/8 E-RV com- 
bination. 

4. Significant differences were found as a result of 
increased experience. The direction of this difference was 
toward less extreme choosing. 

The results in regard to all 16 choices differed from 
the first choice results. The differences were interpreted 
in terms of the extraneous influence of successes and 
failures during the test period. The results were also dis- 
cussed in terms of the different strategies which may have 
been followed by the subject. 

138 pages. $1.73. Mic 55-1294 


A TREND ANALYSIS OF TIME SCORES 
IN MENTAL TEST PERFORMANCE 
OF SCHIZOPHRENICS 


(Publication No. 14,101) 


William J. Eichman, Jr., Ph.D. 
State University of Iowa, 1955 


Chairmen: Assistant Professor Bertram D. Cohen 
and Professor Arthur L. Benton 


Several lines of previous investigation led to the present 
study of schizophrenic performance on a verbal reasoning 
task. Primary interest was in the trend of time scores, 
since other studies had demonstrated a decrement in the 
rate of schizophrenic performance over time, but accuracy 
was also of interest. 

Verbal reasoning items were dichotomized on two con- 
tinua: Item Difficulty and Item Content. Thus the experi- 
mental task included four lists of items, i.e., Easy- Social, 
Easy - Non Social, Difficult - Social, and Difficult - Non 
Social. The items within each list were randomly assigned 
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to five levels of Item Position; the randomization was in- 
dependent for each subject. 

Three subgroups of thirty-three subjects each were ad- 
ministered the task. All subjects were male veterans 
selected from three general hospitals. The subgroups 
were: (a) Schizophrenic, (b) Psychiatric (Non Psychotic), 
and (c) Psychiatrically Normal. 

The instructions for the task emphasized speed. After 
administering the task, the examiner rated each subject 
for his “degree of cooperation.” 

Analysis of variance was the primary statistical tech- 
nique used. Separate analysis with both the time and the 
accuracy scores failed to show differences between the 
Normal and Psychiatric (Non Psychotic) groups. Conse- 
quently, a combined Control group was employed for com- 
parison with the Schizophrenic group. Ratings of “degree 
of cooperation” showed the Schizophrenic group to be less 
cooperative than the Control group. The results of the 
experiment were as follows: 


Time Scores : 

1. Schizophrenic subjects showed increasing time per 
response over successive items, while Control subjects 
maintained constant speed. A linear hypothesis could not 
be rejected for either curve. 

2. Schizophrenic subjects had larger total time scores 
than Control subjects. 

3. Schizophrenic subjects who had large total time 
scores also tended to “slow down,” while these effects 
were not related in the Control group. 

4. Neither Item Difficulty nor Item Content was signi- 
ficantly related to Diagnosis. 

o. The rating of “cooperation” showed a negative re- 
lation to total time scores (more cooperation = less total 
time) but no relation to the trend of time scores. 





Accuracy Scores 

1. Both the Schizophrenic and Control groups tended 
to improve in accuracy over successive items but there 
was a tendency for the Schizophrenic group to level off or 
possibly show a decrement toward the end of the task. 

2. Schizophrenic subjects did not differ from Controls 
in total accuracy. 

3. Neither Item Difficulty nor Item Content was signi- 
ficantly related to Diagnosis. 





The results of the experiment were discussed with 
reference to previous investigations. Tentative conclusions 
reached were: 

1. The general “slowing down” effect found in this ex- 
periment is similar to that observed by other investigators 
with different tasks: Consequently, the effect is probably 
a general characteristic of schizophrenic performance 
rather than being related to a specific task. 

2. With verbal reasoning items of a multiple choice 
type, time is the important variable which differentiates 
schizophrenic performance from that of other groups. 

Several general interpretations of results were offered. 
These were: (a) Intellectual deficit, (b) fatigue, (c) motiva- 
tion, and (d) competing response tendencies. 

Possibilities for future research were discussed, in- 
cluding the modification of task administration in order to 
increase the predictive value of the task scores. 

112 pages. $1.40. Mic 55-1295 





A SURVEY OF COUNSELING TECHNIQUES 
AS USED BY THE CLERGY 


(Publication No. 13,813) 


Roland Vernon Hudson, Ph.D. 
Purdue University, 1950 


Major Professor: John M. Hadley 


This is a survey of counseling techniques as used by 
the clergy. The survey was accomplished by use of an 
inventory in two forms. Form A is an original inventory 
of six open-end questions, valuable mainly in the eliciting 
of information of a general nature useful in the description 
of the population sampled. Form B, prepared by Dr. Stanley 
C. Benz for use with high school counselors, has fifty check 
items and is valuable chiefly for comparative purposes. 
Two hundred full-time Protestant pastors living in the 
Midwest filled out the complete inventory. 

The investigation attempts to ascertain facts as to (1) 
the preparation, both academically, occupationally, and 
psychologically, of the pastoral counselor; (2) the problems 
encountered by the pastoral counselor, with consideration 
of the conditions under which counseling takes place; (3) 
the procedures employed in pastoral counseling which re- 
flect his underlying philosophy, his awareness of some of 
the basic principles of human behavior, and the practices 
which are utilized or avoided; and (4) the proficiency of 
the pastor as a counselor as indicated by the “How I 
Counsel” scale. 

The survey showed the clergy responding to the ques- 


-tionnaire to be a well-prepared group as compared to the 


general population. The modal length of study beyond high 
school was 7 or 8 years. Thirty-seven percent reported 
having had 3 or 4 courses in psychology. The modal length 
of pastoral experience was from 10 to 19 years. Thirty- 
three percent had never engaged in any other type of work. 

The pastors reported meeting all of the basic problems 
presented to the psychiatrist or psychologist. The coun- 
seling situation described tends toward the private, per- 
sonal, and face-to-face relationship. Pastors reported 
using both directive and non-directive techniques, but 
greater emphasis appeared to be placed on the former. 
The survey suggested that the pastors possessed some 
insight into human nature and a degree of understanding 
of some of the basic principles of psychology. 

An analysis of the total data obtained in the survey re- 
vealed three significant factors relative to higher obtained 
scores on the effective counseling scale (Form B). There 
was a positive rectilinear relationship noted between the 
higher obtained scores on the part of the pastors and (1) 
the number of years of academic training beyond high 
school, (2) the number of psychology courses taken, and 
(3) the number of active members in a parish. The survey 
indicated that the clergy rated a little lower on the Benz 
scale (Form B) than did the teachers. 

96 pages. $1.20. Mic 55-1296 
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A METHODOLOGICAL ANALYSIS OF 
SEVERAL REVISED FORMS OF THE 
IOWA PICTURE INTERPRETATION TEST 


(Publication No. 14,121) 


Robert Atkinson Johnston, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor L. D. Goodstein 


Two revised forms of the ten card ranking form (Form 
2) of the Iowa Picture Interpretation Test (IPIT) were con- 
structed in an attempt to develop a more useful operational 
definition of achievement imagery, a variable which has 
been shown to affect behavior. One revision (Form 5) still 
made use of the ranking method of scoring but included 
fourteen additional pictures from the TAT. The other 
(Form 5A), which also included the fourteen additional 
pictures, made use of ratings for indicating foil preference. 

These three forms (2, 5, 5A) of the IPIT were adminis- 
tered to 553 Ss at the State University of Iowa. The four 
scale scores (Achievement Imagery (AI), Insecurity (I), 
Blindness (B) and Hostility (H) ) were obtained by summing 
the rankings or ratings given to these themes on all of the 
pictures included in that form. The criterion task consisted 
of ten pages of simple three digit addition problems and 
was chosen because it did not appear to be an intrinsically 
interesting task. The scores were the number of problems 
attempted on each of ten successive two-minute trials. One 
month after the original testing session, the IPIT forms 
were administered again to 411 of the original Ss who re- 
volunteered. 7 

The AI scores on Form 5 were found to be the best 
single predictor of criterion performances for the total 
group. H scores on Form 2 and B scores on Form 5A 
were found to be related to the number of problems attemp- 
ted only for the female group, while the I scores on Form 
» were found to predict criterion performance only for the 
male group. 

To investigate the effect of AI over trials, the Ss were 
separated into four experimental groups (high AI males, 
low AI males, high AI females and low AI females) by di- 
viding the Ss at the median of the AI distributions. The 
analysis of variance of the criterion means for the three 
forms of the test indicated no significant differences in 
performance between the high and low AI groups consti- 
tuted in this way, although the high AI groups based on 
Forms 2 and 5 tended to attempt more problems than the 
corresponding low AI groups. When the experimental 
groups were formed from the upper and lower 20 per cent 
of the AI distributions, the high AI group, based on Form 5, 
attempted significantly more problems over the ten trials 
than did the low AI group. There were no significant dif- 
ferences between the AI groups based on either Form 5A 
or Form 2. 

The internal consistency of the four scales was uni- 
formly higher on Forms 5 and 5A than on Form 2. Sim- 
ilar findings were obtained when the stability coefficients 
of the scale scores were compared for the three test forms. 

The AI scores on Form 5A did not predict performance 
in this study although the stability and internal consistency 
of its scores compare favorably with the results obtained 
from Form 5. It was suggested that this may be due to the 
operation of a “halo effect” and an “error of central tend- 
ency” when preference for the foils is indicated by ratings. 





It was concluded that Form 5 of the IPIT is a more 
useful measure of AI than are the other two forms. 
Investigation of the factors involved in the sex differences 
in the results and revision of those items which are still 
overly popular or unpopular were suggested as steps in 


the future refinement of the instrument. 
81 pages. $1.01. Mic 55-1297 


A COMPARISON OF THE INFLUENCE 
OF ACHIEVEMENT IMAGERY AND 
ANXIETY UPON TASK PERFORMANCE 


(Publication No. 13,102) 


Shirley Carol Klumb, Ph.D. 
Northwestern University, 19595 


Supervisor: Dr. Janet A. Taylor 


The first part of this investigation was concerned with 
the influence of high and low achievement imagery, as 
measured by extreme scores on the Iowa Picture Inter- 
pretation Test, upon performance on verbal learning tasks 
of differing complexity. A similar study done previously 
by Montague with Ss differentiated on the basis of extreme 
scores on another test, the Manifest Anxiety Scale, which 
is assumed to reflect drive differences among individuals, 
showed an interaction between score level and task com- 
plexity, the high anxious Ss doing better on a simple task 
and poorer on a complex task than low anxious Ss. It was 
felt that similar findings in the present study would support 
the assumption that the performance differences among Ss 
selected on the basis of achievement imagery could be as- 
cribed to different drive levels. If instead, it was found 
that the high achievement imagery Ss showed consistently 
superior performance regardless of task complexity, the 
results might better be explained in other than purely mo- 
tivational terms such as bringing to bear on the tasks 
greater attention and other response patterns specific to 
task achievement. An analysis of variance indicated a 
statistically significant interaction between achievement 
imagery and task complexity, high achievement imagery Ss 
performing better on the simple task and poorer on the 
complex task than low Achievement imagery Ss. Although 
the findings of the present study do not exclude the possi- 
bility that differences in achievement imagery also reflect 
differences in response patterns specific to task achieve- 
ment such as trying hard or paying attention, it would ap- 
pear that in this type of situation whatever influence they 
do have upon performance is overshadowed by the influence 
of drive. 

Even though the achievement imagery and anxiety vari- 
ables may turn out to have a similar relationship to task 
complexity, there is no reason to believe that individuals 
scoring high (or low) on achievement imagery would be- 
have in all situations similarly to individuals scoring high 
(or low) on manifest anxiety. In an attempt to demonstrate 
one such difference a second study was carried out. This 
was set up to investigate the influence of achievement 
imagery and anxiety upon persistence of subjects striving 
to attain a goal, as defined by length of time spent on at- 
tempts to solve an unsolvable problem. Using a factorial 
design involving all combinations of extremes on the two 
measures, four groups of subjects were given several 
problems, one of which was unsolvable, and the amount of 
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time spent on attempted solutions was recorded. Analysis 
of time spent on the unsolvable problem indicated that the 
high achievement imagery groups did tend to be more per- 
sistent than low achievement imagery groups. In contrast, 
both low anxious groups tended to be more persistent than 
the high anxious groups. Only the difference between the 
high achievement-low anxious group and the low achieve- 
ment-high anxious group approached statistical significance. 
An analysis was also made of the number of subjects ineach 
group who quit work before reaching a solution to a solvable 
problem which was presented after the unsolvable one. A 
Significantly greater proportion of high achievement imagery 
subjects worked until reaching a solution than low achieve- 
ment imagery subjects, but no difference was found between 
the anxiety groups. It is thus suggested that there is a pos- 
itive relationship between achievement imagery and per- 
sistence, whereas the relationship between anxiety and 
persistence, if any, appeared to be in the opposite direction. 
69 pages. $1.00. Mic 55-1298 


INTELLIGENCE AND MENTAL ILLNESS 
(Publication No. 13,816) 


Charles F. Mason, Ph.D. 
Purdue University, 1950 
Major Professor: John M. Hadley 

The question of relationship between intelligence and 
mental health is extremely popular both in scientific Lit- 
erature and non-scientific thought. Published evidence 
and opinion on the topic shows disagreement. This study 
was designed to collect further evidence bearing on the 
topic. 

A representative sample of functionally diagnosed, male, 
World War II, Army veterans was drawn from the files of 
the Veterans Administration neuropsychiatric hospital at 
Marion, Indiana. Army General Classification Test scores 
of these subjects were obtained from the Army. 

Analysis of the data led to the following conclusions: 

1. The data showed no evidence of a definite relation- 
ship between AGCT intelligence and adjustment. 

2. A relationship was found between AGCT intelligence 
and type of mental illness. 

a. Schizophrenics, with the exception of paranoids, 
tend to have scored low on the AGCT. 

b. Manic-depressives tend to have scored high on 
the AGCT. 60 pages. $1.00. Mic 55-1299 


THE RELATIONSHIP OF PATTERNS OF 
REINFORCING BEHAVIOR TO PERSONAL 
INFLUENCE 


(Publication No. 14,479) 
Jerome Stanley Miller, Ph.D. 
The Ohio State University, 1955 


The purpose of this study was to examine the antecedent 





effects of paired reinforcement patterns on an individual 


in a personal influence situation requiring his choice be- 
tween the two reinforcing agents. 

Three general propositions relating to personal influ- 
ence were derived from study of theoretical formulations 
and pertinent research: that personal influence is a func- 
tion of the sign of the reinforcements administered by sig- 
nificant figures; that there is a relationship between per- 
sonal influence and the intensity of these reinforcements; 
and that individuals differ in their characteristic respon- 
siveness to positive and to negative reinforcement. 

Integrating these propositions led to predictions that 
individuals with characteristic failure-avoidant behaviors 
when faced with potential failure are more responsive to 
influencing pressures from negatively reinforcing figures 
than are individuals who can be characterized as acheive- 
ment-oriented or success-striving. It was also hypothesized 
that, in a choice situation, both success-striving and 
failure-avoidant individuals would vary in their respon- 
siveness to either of two influencing agents depending on 
the intensity of the reinforcements employed by the two 
competing agents. 

To test the predictions, 24 success-striving and 24 
failure-avoiding male college subjects were selected by 
use of a group level of aspiration test. Each of the subject 
categories was divided randomly among three treatment 
conditions. These consisted of situations in which a subject 
received a combination of moderately positive approval 
from one agent and one of the following: moderate criticism, 
strong disapproval, or ignoring from the other agent, de- 
pending upon the treatment condition to which the subject 
was assigned. In a later test situation the subject was re- 
quired to give his appraisal of a stimulus after the two 
agents had announced their own evaluations, which were in 
disagreement. Taking a measure of how much the subject’s 
judgments differed from the agents’ indicated his degree of 
accordance with each of them. 

The results did not all unequivocally support the hypo- 
theses. However, the tendencies were, on the whole, 
relatively strong and in the predicted direction. The 
treatment conditions concerning variations in the contrast 
between the two agents’ reinforcing intensities were as- 
sociated with a significant difference of influence effects 
among the three success-striving subgroups. Also, there 
was a recognizable trend for the success-strivers to more 
strongly accord with the positive agent than the failure- 
avoidant subjects. Under conditions of moderate positive 
reinforcement from one agent and ignoring from the other, 
the difference between success-strivers and failure- 
avoiders attained statistical significance. The condition 
consisting of moderate positive and strong negative rein- 
forcements yielded, at a very low statistical level, a ten- 
dency opposite to that predicted in that the success-strivers 
showed more accord with the negative agent than did the 
failure-avoiders. 

The data were reviewed with discussion of the results 
and their implications. Suggestions were made for further 
needed study and improvement in procedures. 

From the results it is concluded that: 

1. In a choice situation, an individual will be influenced 

more by one source of reinforcements than another, 

depending upon the pattern of approval or disapproval 

the individual has previously experienced from both of 

the influencing persons, specifically; 
a. There is a tendency for characteristically success- 
striving individuals to accord more with the approving 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYC HOLOGY 


2297 





person than individuals who are characteristically 
failure-avoidant; and failure-avoiders tend to be more 
influenced by the disapproving or ignoring person 
than the success-strivers. 
b. Success-strivers are influenced to different ex- 
tents, depending upon the difference or contrast be- 
tween the strengths of approval and disapproval 
previously experienced from the two influencing 
persons. 
c. Maximum differences occurred under conditions 
of approval contrasted with ignoring to the extent 
that seven of eight success-strivers accorded with 
the approver and seven of eight failure-avoiders ac- 
corded with the ignorer. 

94 pages. $1.18. Mic 55-1300 


RELATIONSHIPS BETWEEN SOME 
BACKGROUND FACTORS AND 
CHILDREN’S INTERPERSONAL 

BEHAVIOR 


(Publication No. 14,513) 


Elizabeth Munsterberg, Ph.D. 
The Ohio State University, 1955 


Eleven hypotheses, derived from H.S. Sullivan’s theory, 
were tested in the present study, to determine the relation- 
ships between some background factors and children’s inter- 
personal attitudes and overt behavior. Seventy-five delin- 
quent boys from the Juvenile Diagnostic Center in Columbus, 
Ohio, and 30 well-adjusted boys served as subjects. The 
hypotheses were tested on the delinquent boys only. 

The data for this investigation came from case records 
and test protocols. The case records were analyzed and 
categorized into Background Variables and Overt Behavior 
Variables. Scores for Interpersonal Attitude Variables 
were derived from the Rogers Test of Personality Adjust- 
ment, ten Incomplete Stories, and five TAT cards. The 
hypothesized relationships were tested by relating Back- 
ground Variables to Interpersonal Attitude Variables and 
Overt Behavior Variables. 

The findings show that children tend to feel anxious if 
their mother was unstable during their early life. If their 
parents are rejecting, children will tend to feel inadequate 
in comparison with others. They will feel unloved if they 
are suddenly deprived of their mother’s affection after 
previously having received security and tenderness from 
her. 

Children are inclined to feel hostile toward parents who 
reject them or leave them. If the parent-child relationship 
is poor, the child is also likely to have puor sibling relation- 
ships. Boys who have been separated from their father tend 
to develop good peer relationships as compensation. How- 
ever, unstable or alcoholic parents make good peer relation- 
ships difficult. In order to be accepted by his peers, a boy 
must be aggressive as well as nurturant toward them. III- 
ness appears to be a handicap which interferes with active 
competition with other boys. Children who have established 
intimate chum relationships will also tend to have better 
relationships with their parents. Unfortunate attitudes ac- 
quired in early childhood can be modified by rewarding ex- 
periences in later years. Only very hostile children will 

















profit little from the school experience. Those who have 
learned to anticipate rejection at home tend to be negativ- 
istic in their behavior and do poorly in school. They tend 
to be defiant, disturbing, and neurotic in their actions, but 
not particularly aggressive. Those who perceive their 
parents as lacking in affection tend to show withdrawn be- 
havior. 

These findings generally support the hypotheses. We 
conclude from the data that early traumatic events and 
parental attitudes have significant and relatively enauring 
effects on children’s interpersonal relationships which are 
evidenced in preadolescent boys. These attitudes can be 
modified through later experiences. It appears also that 
interpersonal attitudes and perceptions in children tend to 
be frequently associated with specific kinds of overt be- 
havior. 

Compared with the control group, the delinquent boys 
tend to feel more inadequate and more hostile toward both 
parents and siblings. The well-adjusted boys show more 
affection for their parents. However, there is a wide range 
of individual differences among the delinquent boys, and 
many of them resemble the controls closely in their atti- 
tudes. It seems that delinquent boys differ as much or 


more among themselves than they differ, as a group, from 
well-adjusted boys. Therefore, it appears that the findings 
in this study are generally applicable not only to delinquent 
boys but to preadolescent urban boys of low socioeconomic 
108 pages. $1.35. Mic 55-1301 
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A STUDY OF THE PSYCHOANALYTIC 
THEORY OF THE ANAL CHARACTER 


(Publication No. 13,130) 


Gerald Marvin Rapaport, Ph.D. 
Northwestern University, 1955 


The present investigation tested a number of hypotheses 
concerning the personalities of individuals categorized as 
“anal” characters. The psychoanalytic theory of the anal 
character maintains that obstinacy, orderliness, and par- 
simony are manifested to an extreme degree by certain 
individuals. The theory explains these traits in terms of 
the processes of fixation, sublimation, and reaction-forma- 
tion and goes on to describe other aspects of the behavior 
of these individuals. 

Based upon these psychoanalytic theoretical formulations, 
six hypotheses were tested in this study. It was predicted 
that “anal” individuals should differ from other individuals 
termed “non-anal”: “anal” individuals are more negatively 
predisposed towards their environment and towards other 
people; they experience a more intense level of aggression; 
they are more concerned with financial matters; and they 
exhibit more obsessive and compulsive behaviors. It was 
further hypothesized that those anal individuals most ex- 
treme on the trait dimension of orderliness relative to 
obstinacy and parsimony would be more compliant and more 
prone towards submitting to environmental demands than 
anal individuals most extreme on the other two trait dimen- 
sions. 

In order to test these hypotheses, a means of preselecting 
“anal” and “non-anal” individuals was devised. The instru- 
ment developed for this purpose was a questionnaire which 
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employed experts’ agreement as the criterion of face valid- 
ity. Three psychoanalytically orientated psychiatrists 
judged a large number of items, and the scale was construc- 
ted on the basis of their judgments. This scale was ad- 
ministered to a group of 151 college students. Although the 
intertrait correlations were all in the predicted positive 
direction, only one of the three was statistically significant. 
This finding offers but moderate support to psychoanalytic 
theory. An item analysis was undertaken and the “new” 
scale was administered to a second group of students. Al- 
though the correlations were now more in line with psycho- 
analytic formulations, the finding cannot be construed as 
lending added support to psychoanalytic character theory 

as the items were analyzed against total test score rather 
than individual trait score. All correlations were higher 
for males than for females. 

Individuals were selected for the study proper on the 
basis of the revised scoring key. Subjects were obtained 
from the first group tested on the questionnaire. Thirty- 
two individuals scoring high on the questionnaire, 15 indi- 
viduals scoring at the mean or thereabouts, and 17 indivi- 
duals scoring very low were seen in individual projective 
testing sessions at which time the Thematic Apperception 
Test (TAT) was administered. The TAT stories were 
scored on a special scoring sheet. A number of controls 
against examiner bias were employed, one of these being a 
comparison between the examiner’s scorings of some of 
the stories and scorings done by judges. The comparison 
indicated a high scoring reliability. 

The results showed that none of the six hypotheses were 
statistically corroborated although the majority of differ- 
ences were in the predicted direction. 

The final portion of the study consisted of two tests of 
the psychoanalytic concept of reaction formation. Signifi- 
cance was obtained for one of these tests, but in a direction 
not predicted by psychoanalytic theory. As the above find- 
ings indicate, the psychoanalytic theory of the anal char- 
acter received very little positive support from this investi- 
gation. 

A number of variables requiring additional study were 
specified. Among these are sex and age level. It was 
concluded that for the purposes of a full evaluation of the 
merit or lack of merit of this theory, the dimensions of 
these variables should be systematically explored. 

98 pages. $1.23. Mic 55-1302 








PARENT-CHILD RELATIONSHIPS 
REFLECTED BY “THE BLACKY 
PICTURES” TEST 


(Publication No. 14,352) 
Woodrow Wilson Reed, Ph.D. 
The University of Nebraska, 1955 


Adviser: Don W, Dysinger 


The purpose of this investigation was to explore parent- 
child relationships as reflected by the Blacky Pictures test. 
The study was designed to test a number of specific hypo- 
theses suggested by orthodox psychoanalytic theory regard- 
ing these relationships and to discover relationships re- 
flected by the Blacky Pictures test which had not been 





hypothesized from the theory. As a secondary phase of the 
investigation husband-wife relationships, as reflected by 
the Blacky Pictures test, and the relation of marriage ad- 
justment to over-all psychosexual disturbance were inves- 
tigated. 

The subjects used in this study consisted of 30 families, 
composed of one child in kindergarten and at least one 
other child. The children included 16 five-year-olds and 
14 six-year-olds, and within this group there were 14 boys 
and 16 girls. The Blacky Pictures test was administered 
to the mother, father, and the child, and the Marriage Ad- 
justment Form was administered to the mother and father. 
The analysis of the data consisted of plotting the Over-all 
Dimensional Score in a two by two contingency distribution 
and the use of Fisher’s “exact test” for determining the 
probability of such a contingency distribution. 

The data provided support for three of the ten hypotheses. 
Oral Erotic disturbance in parents was significantly related 
to Oral Erotic disturbance in their children. Anal Reten- 
tive disturbance in parents was significantly related to 
Anal Expulsive disturbance in their children. Disturbance 
in the Ego Ideal of parents was related to Ego Ideal dis- 
turbance in their children, particularly in the case of the 
mother. 

In the parent-child comparisons eight significant re- 
lations, beyond the one per cent level, were obtained, and 
only two would be expected by chance. Seven of these were 
not significantly related to one another. The number of 
significant relations obtained in the mother-child and 
father-child comparisons was only slightly above chance 
expectancy, and the nature of the results indicated the 
advisability of combining the personality measures of the 
mother and the father when investigating the personality 
development of the child. Although the total number of 
significant relations obtained in the mother-child and 
father-child comparisons was only slightly above chance, 
several of the significant relations suggest additional hypo- 
theses which may serve to extend and clarify the nature of 
these relationships. 

A secondary phase of the investigation, involving husband- 
wife relations, yielded four significant relations which were 
within the realm of chance expectancy. The nature of the 
findings indicated the need for further investigation of 
husband-wife relations as an integral part of studies of 
parent-child relationships. Marriage adjustment was not 
significantly related to the over-all psychosexual disturb- 
ance of either parent or the child. 

In this investigation certain hypotheses suggested by 
orthodox psychoanalytic theory, regarding parent-child 
relationships, received strong support from the data ob- 
tained with the Blacky Pictures test. Also the empirical 
results suggest this technique is useful in investigating 
this area. 85 pages. $1.06. Mic 55-1303 
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PERCEPTUAL ADAPTATION IN NORMAL 
AND EMOTIONALLY DISTURBED 
CHILDREN: AN INVESTIGATION OF 
CERTAIN PSYCHOANALYTIC HYPOTHESES 


(Publication No. 13,428) 


Mary Eleanor Ross, Ph.D. 
University of Pennsylvania, 1955 
Supervisor: Dr. Seymour Feshbach 

This study was designed to study deviations in percep- 
tual speed and accuracy in normal and emotionally dis- 
turbed children, and to relate these deviations to the 
psychoanalytic hypotheses of fixation and regression in 
connection with symptom choice. It was hypothesized that 
a relationship should be demonstrable between psychosexual 
level, as indicated by symptomatology, and perceptual phe- 
nomena in response to material representing socially un- 
acceptable drives at each of the pregenital levels. 

Specifically, it was hypothesized that 

(a) Children with anxiety-hysteria, displaying symp- 
toms characterized by anxiety, somatic disturbance, ego 
restriction, or phobic reactions, would show significant 
deviations only in relation to the phallic stimulus material. 

(b) Children with obsessive-compulsive neuroses, 
extreme meticulousness, soiling, enuresis, fire-setting, 
stuttering, or strong sado-masochistic tendencies, would 
show significant deviations in relation to anal material as 
well as to phallic material, the anal reaction being the 
stronger of the two. 

(c) Children with depressive, hypomanic, schizo- 
phrenic or pre-psychotic reactions, those who were obese, 
who were unduly dependent or demanding, or who had eating 
disorders, would show disturbance in relation to oral as 
well as phallic material, the oral reaction being the stronger 
of the two. 

Further, it was hypothesized that normal children would 
differ significantly from the clinical groups in speed and 
accuracy of perception, since the stimulus material did not 
have the same value for them as for the disturbed children, 
and repression was not so strongly operant. 

To test these hypotheses, speed and accuracy of per- 
ceptual discrimination were evaluated in a group of 58 
emotionally disturbed and 26 normal children of latency 
age. On the basis of clinical material, the experimenter 
and an analytically trained child psychiatrist, working 
jointly, divided the emotionally disturbed children, all of 
whom had been referred for psychiatric treatment, into 
three groups according to the nature and extent of regres- 
sion manifested in their symptoms. These were designated 
as the Phallic Group, (22 subjects), the Anal Group, (21 
subjects), and the Oral Group, (15 subjects). A Control 
Group of 26 subjects, matched as closely as possible for 
age, sex, intelligence, and school grade, was selected from 
children attanding public school. The stimulus material, 
shown tachistoscopically, consisted of two introductory and 
six experimental pictures. Three of the experimental pic- 
tures represented children indulging in direct gratification 
of instinctual drives normally suppressed in latency, one at 
the oral level, one at the anal level, and the third at the 
phallic level. Each of these was matched by a picture very 
Similar in composition, but with the traumatic element re- 
moved. A counterbalanced series of six different orders 
of presentation was used. Each picture was shown 





successively at 1/200 sec., 1/100", 1/50", 1/25", 1/2", 
1/10", 1/5", 1", 2", 3", 4", or until a completely accurate 
report was obtained. Responses, recorded verbatim, were 
later scored for accuracy, amount of distortion, and verid- 
ical report threshold. Difference scores were computed 
between traumatic and neutral pictures. 

It was found that (a) the subjects in the control group 
were more accurate and introduced less distortion into 
their percepts than those in the clinical group; (b) the non- 
regressed subjects (control and phallic groups) showed sig- 
nificantly greater accuracy and less distortion than did the 
regressed subjects (oral and phallic groups); (c) within the 
clinical groups, the phallic group showed greater accuracy 
and less distortion than did either of the other two groups; 
(d) the phallic picture presented significantly greatest dif- 
ficulty to all groups; (e) Picture - Group interactions were 
not significant. 

These results are interpreted as consistent with psycho- 
analytic theories relating to the role of ego defensiveness 
in the neuroses, and to the general importance of the familial 
conflict situation in all neuroses. Specific hypotheses re- 
lating symptom-choice to level of regression were not 
supported. Failure to obtain the predicted interactions 
was accounted for in terms of (a) the polymorphous per- 
verse character of the neuroses which made it impossible 
to obtain a “pure culture” of any one level of psychosexual 
regression; (b) a generalized highly defensive reaction | 
among the clinical subjects which led them to react more 
defensively to all the pictures; and (c) necessity for refine- 
ment of analytic theories regarding fixation so as to dif- 
ferentiate between that resulting from excessive gratifica- 
tion and that resulting from excessive frustration of in- 
stinctual needs. 57 pages. $1.00. Mic 55-1304 


A STUDY OF CERTAIN ASPECTS OF 
PERCEPTION AND CONCEPTUAL 
THINKING IN IDIOPATHIC EPILEPTIC 
CHILDREN 


(Publication No. 12,695) 


Merville Charles Shaw, I, Ph.D. 
Syracuse University, 1955 


Problem —To study some aspects of perception and 
conceptual thinking in a group of idiopathic epileptic chil- 
dren. 

Procedure — Twenty-five idiopathic epileptic children 
free of sensory and motor defects were matched with a 
group of non-epileptic children, also free of such defects. 
Pairs were matched on the basis of age, sex and intelli- 
gence as measured by the 1937 Revision of the Stanford- 
Binet, Form L. Each subject was then tested on the Ror- 
schach, the Goodenough Draw a Man Test, and the Bender- 
Gestalt Test. They were also tested on a series of tests 
developed primarily by Strauss and Werner which have 
come to be called the tactual-motor test, the figure back- 
ground test, the sorting test and the marbleboard test. 

Results — Differences were found between the two groups 
which were similar to, but not identical with, the results of 
other research on brain damaged subjects. With regard to 
the Rorschach, few significant differences were found be- 
tween the groups. This is in distinct contrast to results of 
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other research with similar groups. The Draw a Man Test 
and the Bender-Gestalt Test both indicated some differences 
between the experimental and control groups. The tactual- 
motor test, the figure-background test and the sorting test 
all differentiated between the two groups, but apparently not 
to the same degree, nor in precisely the same way as found 
in other studies with brain damaged subjects. Analysis of 
the judging of the marbleboard test indicated that disagree- 
ment among judges was too marked to permit any reliance 
on the results. Analysis of those patterns which were re- 
liably judged indicated no significant differences between 
the groups. 125 pages. $1.56. Mic 55-1305 


PERSONAL CONSTRUCTS AND 
INTERPERSONAL PREDICTIONS 


(Publication No. 14,494) 


Donald Jay Shoemaker, Ph.D. 
The Ohio State University, 1955 


The study was derived from a particular theory of 
human personality, the Psychology of Personal Constructs, 
and was undertaken in an attempt to throw some light on 
the acceptability of the theory’s major constructs and the 
relationships assumed to exist among those constructs. 

Specifically, the hypotheses of the study have dealt with 
three major areas of personal construct theory: (1) the 
relationship between personal constructs and interpersonal 
predictions, (2) the measurement of personal constructs, 
and (3) the validity of interpersonal predictions. In testing 
the hypotheses, both a modified grid form of the Role Con- 
struct Repertory Test (RCRT) and a situations prediction 
test were administered to a group of 57 female, undergrad- 
uate college students at The Ohio State University. The 
RCRT is a concept-formation test utilizing the common 
method of sorting to establish the presence of the concepts, 
with the exception that persons familiar to the testee rather 
than objects are sorted. In completing the test, the testee 
considers certain persons who have played important roles 
in his life, three at a time, stating in each case the impor- 
tant way in which two of the persons are alike and at the 
same time different from the third person. Twenty-two 
such triad sorts are completed, giving the experimenter a 
measure of the individual’s methods of construing impor- 
tant persons within his experience. 

The first hypothesis of the study stated that when per- 
sons are construed by an individual as being similar, they 
will be predicted as behaving similarly in given choice 
situations. This hypothesis was derived from the assump- 
tion within personal construct theory that an individual’s 
anticipations concerning events within his environment de- 
pend upon the ways in which he construes those events. 
The results of the study supported this hypothesis at an 
acceptable level of statistical significance. 

The second hypothesis of the study stated that the be- 
havior in certain choice situations of those persons with 
whom an individual feels “comfortable” will be predicted 
more validly than the behavior of those with whom he feels 
“uncomfortable.” This hypothesis was derived from the 
position, within personal construct theory, that such pro- 
cesses as fear, anxiety, and threat are related to the re- 
ception, by the individual, of invalidating evidence for his 





personal predictions. The results of the study were in sup- 
port of this hypothesis. 

The third hypothesis stated that there will be no differ- 
ence between the correlation of similarity of construction 
and similarity of prediction when similarity of construction 
is measured by correspondence of RCRT grid checks and 
when similarity of construction is measured by correspond- 
ence of RCRT grid voids. This was essentially a method- 
ological hypothesis derived from the assumption, commonly 
employed in the analysis of the grid form of the RCRT, that 
cells left blank (voids) on the grid form of the RCRT are 
measures of the same processes and can thus be utilized 
in the same way in analyzing the test as cells which have 
been checked. This hypothesis was not supported by the 
data of the study. 

The fourth hypothesis stated that when persons are asked 
to predict the behavior of others, they will predict most 
validly those individuals whom they most resemble in their 
behavioral choices. Although this hypothesis was not de- 
rived directly from personal construct theory, it was in no 
way contradictory to what the theory would predict. 

165 pages. $2.06. Mic 55-1306 


AN ANALYSIS OF THE RELATIONSHIP 
BETWEEN SOME RORSCHACH TEST 
DETERMINANTS AND SUBTEST SCORES 
ON THE WECHSLER-BELLEVUE 
ADULT SCALE 


(Publication No. 13,821) 


Fred E. Spaner, Ph.D. 
Purdue University, 1950 
Major Professor: Dr. John M. Hadley 

A study designed to test fifteen relationships for which 
the literature appears to indicate a similar rationale for a 
Rorschach factor and for a Wechsler-Bellevue subtest. 

These hypotheses were tested.for 229 neuropsychiatric 
cases, which included 72 schizophrenics and 70 psycho- 
neurotics. The corrected correlation ratio, Epsilon square, 
was used to determine whether there was a statistically 
significant law operating between the measures compared. 

Seven of the fifteen hypotheses demonstrated the pres- 
ence of some relationship which could occur only infre- 
quently by chance. The other eight hypotheses did not give 
any statistically significant Epsilon squares. 

All obtained correlations for the fifteen relationships 
tested were small. These results raise some question con- 
cerning the basis of the rationales in the literature for the 
components of these two tests and appears to demonstrate 


the need for more research with larger samples. 
99 pages. $1.00. Mic 55-1307 
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ATTITUDES TOWARD LITERARY 
CHARACTERS AS RELATED TO 
FACTORS IN PERSONALITY 


(Publication No. 13,822) 


Naomi Schiller Stewart, Ph.D. 
Purdue University, 1944 
Major Professor: Prof, Ida B. Kelley 

The subjects of the study consisted of approximately 400 
Alabama high school students and 80 Connecticut students. 
The preferences of these subjects for various characters 
in “Gone With the Wind”, “Kings Row”, and “Wuthering 
Heights” were obtained. Each subject was rated on 20 
personality traits by at least four teachers. Also four Bern- 
reuter and Flanagan scores, a score giving socio-economic 
status, a score indicating liberalism-conservatism, and an 
intelligence quotient were obtained for each. In the Alabama 
group certain students were also indicated by the teachers 
and principals to be behavior problems. 

The relationship between preferences for characters on 
each of the three books and each of the personality variables 
was determined, epsilon square being used. 

Character preferences were found to be related to al- 
most all of the different measures, but the relationships 
did not agree for the two groups, on the whole. The most 
apparent explanation for the discrepancies has implications 
for all psychological testing. 

The students’ statuses so far as having read each of the 
three books in question, seen each of the pictures, done 
both, or done neither were also compared with their scores 
on each of the 27 variables. Reading a given book, having 
seen a given picture, having done both, or having done 
neither was found to be related to various factors in per- 
sonality; but again, the relationships differed for the two 
groups. The discrepancies in the relationships were pat- 
terned in a fashion very similar to that found for the char- 
acter preferences. 

The subjects’ selections of “character disliked” were 
also found to be related to factors in personality, subjects 
who disliked any character at all appearing significantly 
different on various traits from subjects who disliked no 
character. 

Subjects who were considered by the teachers to be be- 
havior problems differed significantly in their scores on 
various measures from subjects who were not considered 
to be behavior problems. 241 pages. $3.01. Mic 55-1308 


APPLICATION OF THE METHOD OF 
SIMULTANEOUS DOUBLE STIMULATION 
TO NORMAL AND DEFECTIVE 
CHILDREN 


(Publication No. 14,151) 


Robert Swanson, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor A. L. Benton 


1. The primary purpose of this investigation was to 
systematically examine the development of responsiveness 
to simultaneous double tactual stimulation, both of the 
homologous and nonhomologous types, in normal and 





defective children. A secondary purpose of the study was 
to examine the relationship between responsiveness to 
double stimulation of the nonhomologous type (Face-Hand 
Test) and characteristics of human figure drawings. 

2. The subjects used were 63 normal children aged 
from 3 years, 6 months to 7 years, 5 months, whose IQ’s 
were between 85 and 115, and a group of 71 mentally de- 
fective children whose mental ages ranged from 3 years, 

6 months to 7 years, 5 months, whose IQ’s were between 
30 and 79, and whose chronological ages ranged from 4 
years, 6 months to 15 years, 9 months. A minimum of 15 
normal and 15 defective subjects were obtained for each of 
the four yearly mental age levels. The mentally defective 
subjects were classified into three etiological categories: 
(1) brain-injured (2) familial (3) undifferentiated. 

The subjects were given a Tactual Stimulation Test con- 
sisting of 32 trials of double simultaneous and single stim- 
ulation to the various combinations of the two hands and the 


two sides of the face. 


The test was administered in two 


orders. Approximately half of the subjects received the 
test in one order and the remaining subjects received it in 


the reverse order. 


Two other examiners retested 23 sub- 


jects immediately after the writer had tested them. 

The results of a standard intelligence test were obtained 
for each subject and the Goodenough Draw A Man Test was 
also administered. 

3. Results: 

a. Asignificant decline in number of errors over 


‘ 


trials was demonstrated by comparing perform- 
ances on the first and last halves of the test. 
This decline appeared to be a function of mental 
age level. No significant difference between the 
difficulty levels of the two orders of administra- 
tion was found. 


. Inter-examiner agreement of total error score 


upon the immediate retest of 23 subjects was 
found to have a rank order correlation coefficient 
of .88. 


. No significant sex differences were found for either 


the Face-Hand Test performances or for the num- 
ber of subjects who made errors to double homol- 
ogous stimulation. 


. A significant decline in the number of face domi- 


nant errors to the Face-Hand Test with increasing 
mental age was found for both the normal and de- 
fective groups. The performances for the two 
subtests (contralateral and ipsilateral) of the Face- 
Hand Test were found to be similarly related to 
mental age. 


. Although the defective subjects in general made 


more errors to the Face-Hand Test, no signifi- 
cant differences between the normal and defective 
groups were demonstrated, except that the con- 
tralateral subtest elicited a significantly greater 
number of errors in the defective group. 

A significantly greater number of defective sub- 
jects made errors to homologous stimulation than 
did the normal subjects. However, when consider- 
ation was restricted to laterally consistent homol- 
ogous errors, no significant difference could be 
demonstrated, although the defective subjects 
made more errors of this type. 


. No differences in response to either the Face- 


Hand Test or to homologous stimulation were 
found between the brain-injured and familial 
mental defectives. 
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h. No relationship between face dominant error 
scores and size of head-body ratio of the human 
figure drawings was found. 

4. The results of the study and implications for further 
research were discussed. 79 pages. $1.00. Mic 55-1309 


“SOCIAL RESPONSIVENESS” IN 
SCHIZOPHRENIA AND ITS RELATION 
TO ELECTROSHOCK THERAPY 


(Publication No. 13,582) 


William August Zimmerman, Ph.D. 
University of Tllinois, 1955 


The literature indicates that schizophrenics as a group 
are less socially responsive than normal persons, but that 
EST increases the socially responsive behavior of some 
schizophrenics. It has also been asserted that schizophren- 
ics who are relatively high in social responsiveness have 
a better chance of recovery without therapy than those 
relatively low. We therefore hypothesized that schizo- 
phrenic patients low in social responsiveness would benefit 
relatively more from EST, as compared with patients high 
in social responsiveness. 

In this study “social responsiveness” was operationally 
defined as the change in the patient’s behavior in response 
to a prestige suggestion in an ambiguous (autokinetic) sit- 
uation. We studied the relationship of this variable in 
schizophrenics prior to EST to the degree of improvement 
following EST. We hoped to learn which schizophrenics 
were most likely to profit from EST and also whether EST 
actually had therapeutic value in such treatment. 

Our population consisted of newly-admitted hospitalized 
female schizophrenics under forty-five years of age who 
had not received EST in the last six months. There were 
32 Ss in the Experimental group who received EST and 16 
Ss in the Control group who did not. The groups were 
matched for the initial degree of “social responsiveness’, 
initial ratings on the Fergus Falls Behavior Rating Scale, 
age, duration of illness, and diagnosis. The degree of im- 
provement was defined as the difference between behavior 
ratings made on the ward before and after EST or an equiv- 
alent control period. Our results were as follows: 

Schizophrenics less “socially responsive” showed more 
improvement following EST than those more “socially re- 
sponsive”. This was in the predicted direction, but the 
finding did not quite meet the usual standard of significance. 

The E’s improved significantly more than the C’s. As 
there was no follow-up study, we cannot say whether the 
improvement following EST was more than temporary. 

The E’s were much more “socially responsive” after 
EST than the C’s after an equivalent lapse of time. This 
difference was highly significant, but for methodological 
reasons, we must view this finding cautiously. 

Our hypothesis that “social responsiveness” may be a 
generalized characteristic was not supported by our results. 
This variable, rather, seemed to break down into specifics. 

The Figure Drawing Test, Sherif’s Test, and Voth’s Test 
did not prove useful for predicting which schizophrenics will 
improve following EST. Feldman’s Scale indicated that as 
a group schizophrenics with poor social adjustment im- 
prove more following EST than those with better sccial 








adjustment. This was in line with the main experimental 
finding. 

Several areas for further research were indicated. 
Among these, two miscellaneous findings may prove im- 
portant. High scores on the Feldman Scale for the E’s 
correlated positively with the degree of improvement at a 
significant level, but the correlation for the C’s was not 
significantly different from zero. The Figure Drawing 
Test worked in the opposite manner. High scores on this 
test correlated at a highly significant level with the degree 
of improvement for the C’s, but not for the E’s. Perhaps 
the Figure Drawing Test tapped personality variables not 
affected by EST. 

The findings support the idea that one of the main values 
of EST is to prepare certain schizophrenics for psycho- 
therapy. Our experimental Ss were certainly in better 
contact after EST; a good program of psychotherapy at 
that point might have proved of great value in making this 
improvement permanent. 140 pages. $1.75. Mic 55-1310 


PSYCHOLOGY, EXPERIMENTAL 
RESISTANCE TO EXTINCTION OF A 
LEARNED FEAR DRIVE AS A FUNCTION 
OF BEING CONDITIONED TO A STIMULUS 
COMPOUND AND TO ITS ELEMENTS 


(Publication No. 14,353) 


Robert Sargent Bacon, Ph.D. 
The University of Nebraska, 1955 
Adviser: William J. Arnold 
Hull, in 1943, published a theoretical derivation of the 
functional dynamics of compound conditioned stimuli. Hull 
pointed out that if a compound of stimuli was conditioned 
to a response and if then the elements of the compound were 
tested for reaction evocation, the elements would have less 
reaction evocation capability at their command than the 
compound as a whole. On the other hand, if the elements 
were separately conditioned to the same reaction and then 
presented together as a stimulus compound, then the com- 
pound would have greater power of reaction evocation than 
its elements taken alone. If reaction evocation is a re- 
flection of habit strength and if trials to extinction is a 
measure of habit strength, then we would expect the ele- 
ments, under both conditions, to be less resistant to ex- 
tinction than the compound. 
Two hypotheses were derived: 

I) There will be less resistance to extinction of a 
learned fear response for each of the members of the 
stimulus compound presented singly than there will be for 
the compound itself. 

II) There will be greater resistance to extinction of 
a learned fear response for the compound of two stimuli 
conditioned separately and presented simultaneously during 
extinction than for the stimuli presented alone. 

To test these hypotheses two groups of 21 rats each 
were run in a learned drive apparatus. For hypothesis 
One, animals were given ten fear conditioning trials using 
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a light and a buzzer presented together as the conditioned 
stimulus. Then the learned fear responses of the animals 
were extinguished under three conditions. One group of 
seven had their responses to the stimulus compound ex- 
tinguished; one group of seven had their responses for the 
light alone extinguished and the last group of seven were 
extinguished for the buzzer alone. Results showed that 
the fear response made to the stimulus compound was sig- 
nificantly more resistant to extinction. This finding is in 
line with the theoretical prediction that compounds should 
elicit greater habit strengths than their separate compo- 
nents. The magnitude of the differences, which shows that 
the compound had over three times the resistance to ex- 
tinction of either of its components, can also be predicted 
by the theory, on the basis that there is a generalization 
decrement because of the stimulus interaction involved. 

For the second hypothesis, 21 rats received eight fear 
conditioning trials, four with the buzzer alone and four 
with the light alone. For extinction one-third of the rats 
received the compound of the two stimuli presented simul- 
taneously; a third received the light alone, and the re- 
mainder the buzzer. The fear reaction elicited by com- 
pound was found to be significantly more resistant to 
extinction than that elicited by the elements. Therefore, 
in the case of summation, addition of habit strengths of 
acquired fear led to a marked increase in the overall 
strength of fear. This fact was clearly indicated by the 
strength of the habit involved in the stimulus compound 
being almost three times that of any one of the elements. 
This result is in line with theoretical expectations. How- 
ever, the magnitude of the difference is not in line with 
theoretical prediction that the compound should elicit less 
habit strength than the sum of its elements. In this case, 
therefore, theory is supported in general but not in its 
specific quantitative prediction. 

Another important finding was that animals showed high 
strength of response right up to the moment of extinction. 
Therefore, latency is probably not an adequate measure of 
extinction. A better measure would be the number of trials 
needed to reach some criterion of performance of an al- 
ternate habit. 77 pages. $1.00. Mic 55-1311 


REACTION TIME AND RESPONSE 

AMPLITUDE AS A FUNCTION OF 

LEVEL OF INDUCED MUSCULAR 
TENSION 


(Publication No. 14,086) 


Paul E. Beckman, Jr., Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Alfred Castaneda 


The present experiment was concerned with the drive 
properties of response-produced stimulation, in a situa- 
tion where the task response was considered dominant 
over any other response tendencies which might be aroused. 
One hypothesis investigated was that the performance of Ss 
under induced muscular tension would be superior to their 
performance when not under induced tension. A second 
hypothesis was that the performance of a group under high 
tension would be superior to that of a group under low ten- 
sion. The last hypothesis investigated was that the greater 
the degree of induced tension, the greater would be the 





difference between the performance of Ss when under ten- 
sion compared with their performance when not under 
tension. 

Sixty-two male, high school students were given 12 ex- 
perimental trials on a reaction time task, six trials under 
induced muscular tension, alternating with six under a no 
tension condition. The level of induced tension was greater 
for half of the Ss than for the other half, with random as- 
signment of Ss to these conditions. Reaction time and re- 
Sponse amplitude were used as performance measures, in 
a task which involved turning off an auditory stimulus. 

The results of the amplitude measure were in accord 
with the expectation that performance of Ss under induced 
muscular tension would be superior to their performance 
when not under such tension. When the performance of a 
group under high tension was compared with that of a group 
under low tension, the results were in the expected direction 
but were not statistically significant. The expected inter- 
action between tension and level of tension was not found, 
and was discussed in terms of inter-trial interval and 
dissipation of tension effects. 

The results of the latency measure lent only slight sup- 
port to the hypothesis that induced muscular tension would 
facilitate performance. These results were discussed in 
terms of competing, implicit, verbal response tendencies. 

49 pages. $1.00. Mic 55-1312 


EFFECTS OF CHANGES IN BRIGHTNESS- 
CONTRAST UPON VARYING LEVELS OF 
VISUAL ACUITY 


(Publication No. 13,811) 


Guy Germain Besnard, Ph.D. 
Purdue University, 1949 


Major Professor: N.C. Kephart 


Under five conditions of brightness contrast, monocular 
acuity measures were obtained for two groups of subjects 
initially different in visual acuity. The acuity measures 
were obtained with a series of checkerboard targets given 
at a distance of 20 feet. In addition each subject was tested 
with the Ortho- Rater monocular acuity tests, these tests 
being administered with the other eye occluded. Mean 
trends and intercorrelations of tests under varying con- 
ditions of brightness-contrast were obtained. 

From these data it would appear: 

1. Within the limits of this experiment, changes in bright- 
ness-contrast affect two groups of different initial acuity 
in a fairly similar fashion, with the possibility that the 
group with an initially higher mean acuity may tend to drop 
at a greater rate than the group with lower mean acuity. 

2. Within the range of brightness contrast here studied 
(95%-85%) the correlation between acuity tests at the dif- 
ferent contrast levels is sufficiently high to indicate that 

a separate test of brightness contrast would provide a 
negligible increase in prediction. 

3. The validity of tests 4 and 5 of the Ortho-Rater given 
at an optical equivalent of 26 feet was found to be very sat- 
isfactory as measured by similar tests given at a true 
distance of 20 feet. 34 pages. $1.00. Mic 55-1313 
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A STUDY OF THE VISUAL MEMORY 
OF DEAF AND HEARING CHILDREN 


(Publication No. 13,070) 


Francis Xavier Blair, Ph.D. 
Northwestern University, 1955 


The investigation was based on the premise that a se- 
vere hearing loss from early life causes modifications in 
certain mental processes. The theoretical frame of ref- 
erence maintained that efficient mental functioning is 
dependent upon the interaction of the total sensorium. The 
specific hypothesis was that visual memory is influenced 
by a long standing deficiency in audition. 

Fifty-three deaf children ranging in age from seven 
years, six months to twelve years, six months, were 
matched with an equal number of hearing children in terms 
of intelligence, chronological age and sex. Both groups were 
from residential schools and had similar socio-economic 
backgrounds. 

Modifications in the visual memory of the deaf subjects 
were found to follow divergent directions dependent upon 
the nature of the memory task presented. They were 
markedly inferior to the hearing children in memory span 
tests. It was proposed that memory span as measured in 
this study involves the mental integration of a series of 
discrete yet related units into a meaningful sequence and 
therefore may be construed as being a relatively abstract 
type of mental process which is related to conceptual 
thinking. It was suggested that the latter may be deficient 
in the deaf child as a consequence of his sensory deficiency. 

The deaf children were superior to the hearing children 
in the Knox Cube and Memory-for-Designs tests and equiv- 
alent to them in an Object Location test. An analysis of 
the mental demands of these tests revealed that they tend to 
involve visual perception rather than conceptualization as 
do the memory spans. The superiority of the deaf in this 
connection is conceived of as being the result of a com- 
pensatory mechanism by which the deaf organism becomes 
visually organized in order to maintain psychological con- 
stancy. This adaptation occurs on an infra-conceptual 
level and involves movement perception (Knox) and memory 
for whole patterns (designs) without reference to the parts. 

On the memory span battery the hearing subjects per- 
formed significantly better on Digit Span Forward than on 
any other span while the deaf were most inferior on both 
that test and the Digit Span Reversed. It was hypothesized 
that auditory memory and verbalization facility were in- 
fluential in the success of the hearing on those tests while 
the deaf children, lacking those influences, performed 
better on the more perceptual Picture Span test. 

For the control group no sex differences were found to 
exist in the memory abilities tested, Within the deaf group 
the boys outperformed the girls significantly on the Domino 
Span test and Memory-for-Designs. The inference was 
drawn that this superiority of the boys represents an in- 
creased visual organization which is more difficult for the 
deaf girl to achieve. This finding is corroborative of other 
research which has demonstrated specific inferiorities in 
the deaf female. 

Deaf subjects were etiologically classified as endog- 
enous, exogenous or undetermined. The overall results 
indicated a trend for the endogenous to be superior in visual 
memory. However, the differences were not statistically 





significant and it was suggested that the deaf are probably 


homogeneous in this respect and that modifications in 
memory are due to the fact of deafness and not its cause. 

A correlational analysis revealed provocative contrasts 
between the experimental and control groups with respect 
to relationships between certain of the memory tests and 
intelligence and chronological age. For both deaf and 
hearing subjects the memory span tests correlated among 
themselves to a greater degree than with the other memory 
tests administered. This finding implies that memory span 
ability is a relatively specific one. 

For the deaf children all of the memory tests correlated 
with reading achievement scores to some degree but the 
four memory span tests correlated with them more sig- 
nificantly. It was inferred that the deficiency of deaf chil- 
dren in memory span and their retardation in reading may 
have a common basis psychologically. 

The Goodenough Draw-a-Man test was not found to cor- 
relate with either the memory tests or reading acheive- 
ment in the case of the experimental subjects and it is 
implied that the usefulness of this test as a measurement 
of higher mental processes or academic success in deaf 
children must be questioned. 

It is felt that the investigation offered further proof 
that the mental processes of the deaf child deviate from 
those of the normally hearing child in specific ways. The | 
results demonstrate both a deficiency in one sphere of 
thought, conceptualization, and an adaptive compensation 
on the perceptual plane. The findings suggest that methods 
of educating the deaf must recognize the differences in the 
way in which varying types of information are visually ap- 
prehended in the presence of a severe auditory deficiency. 
Teaching methods should be modified to capitalize on those 
aspects of visual memory in which the deaf child has more 
capabilities. 187 pages. $2.34. Mic 55-1314 


THE EFFECTIVENESS OF DIFFERENTIAL 
PRE-TRAINING TECHNIQUES ON 
DISPLAY-CONTROL PROCESSES 


(Publication No, 14,181) 


John Haynes Bowen, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor T. G. Andrews 





Problem 


The study investigated the effects on the learning of a 
discriminative-motor task of: (1) preliminary application 
of sequential and non-sequential verbal labels to task 
stimuli, (2) three levels of preliminary label learning, (3) 
preliminary apparatus understanding, and (4) preliminary 
warm-up activities. 


Procedure 


One-hundred-eighty male military subjects who were 
stationed at the Aberdeen Proving Grounds, Aberdeen, 
Maryland, participated in the experiment. Of these, one- 
hundred-twenty subjects were assigned at random toa 
2x 2x 2x3 factorial design. The design conditions were 
specified by variations in the type of preliminary exper- 
ience received by each subject. The variations were: two 
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variations in task understanding instructions (instructions- 
no instructions), two variations in the sequential character- 
istic of stimulus labels (sequential and non-sequential), two 
types of label vehicle or coding responses (letters and nu- 
merals), and three levels of preliminary stimulus coding (2, 
7, and 12 trials). Sixty subjects were assigned at random 
to two control groups. One control group learned the dis- 
criminative-motor task without prior training or stimulus 
exposure and required 30 subjects. One control group 
warmed-up by viewing task stimuli for 2, 7, and 12 trials, 
with and without apparatus understanding instructions. 

The discriminative-motor task required that the sub- 
ject learn to push one of eight toggle switches in response 
to one of eight task stimuli. The stimuli were arranged 
as the corners of two concentric squares with parallel 
sides. Stimuli were coded from left-to-right by the se- 
quential labelling. The correct response for a stimulus 
could be found by a corresponding left-right coding of re- 
sponse switches by the subject. The four stimuli which 
occupied the upper half of the stimulus panel could be ex- 
tinguished by the four switches which occupied the left 
half of the response panel. The four stimuli in the lower 
half of the stimulus panel were controlled by switches in 
the right half of the response panel. 

The dependent variable was the number of errors made 
by each subject during each of 15 discriminative- motor 
learning trials. 


Results 


The principal results were: 

1. The preliminary coding of task stimuli with sequen- 
tial labels produced a stable error reduction in subsequent 
discriminative-motor learning. 

2. The effects on discriminative-motor learning of 
preliminary labelling were dependent upon the type of coding 
employed. Arabic numerals appeared more effective in 
error reduction than alphabetic letter codes. 

3. The facilitative effects of sequential labelling on the 
early phases of discriminative-motor learning were pro- 
duced by seven trials of preliminary coding. Error re- 
duction was maximized by seven trials, i.e., there were 
no differences between the effects of seven and twelve pre- 
liminary labelling trials. 

4. In later phases of discriminative-motor learning 
error reduction was maximized by twelve preliminary 
labelling trials. There were significant differences between 
the effects of seven and twelve preliminary trials. 

9. In early as well as in the later phases of discrimi- 
native-motor learning twelve preliminary labelling trials 
did not produce proportionately greater error reduction 
than that produced by seven such trials. 

6. There was no support for the prediction that dis- 
criminative-motor errors would be reduced by instructions 
concerning apparatus operation, by warm-up, or by letter 
and numeral coding as such. 





Conclusions 





The results of the study generally support the Gibson- 
Gagné differentiation concept and the assumptions of a 
miniature theory of order mediation. There is no support 
for Irion’s principle of the transfer of non-specific set. 
The data suggest that display-control congruency may be 
produced by the arousal of ordering and counting habits. 





The data have shown that these habits may be aroused to 
varying degrees by appropriate preliminary training. 
113 pages. $1.41. Mic 55-1315 


THE EFFECTS OF TWO SCHEDULES 
OF PRIMARY REINFORCEMENT ON 
THE POTENCY OF SECONDARILY 
REINFORCING CUES 


(Publication No. 14,241) 


Raymond Edward Boyle, Ph.D. 
University of Washington, 1955 


The following investigation was undertaken to test the 
hypothesis that the effects of partial reinforcement are at- 
tributable to secondary reinforcement. Most studies of 
partial reinforcement have aimed at relating a particular 
reinforcement schedule to the persistence of some overt 
response. In the present case the test of the secondary 
reinforcement hypothesis involved a determination of the 
reinforcing potential of secondary cues following continuous 
versus partial schedules of primary reinforcement. 

Ninety-six rats received preliminary training on a run- 
way which led to a distinctive goal box. Half of the subjects 
(group CR) received food in this box on each trial for 25 
trials. The remaining 48 subjects (group PR) received 
food on 50% of the trials for 50 trials. Reinforced trials 
were within certain limitations randomly distributed. For 
half of the subjects in the CR group the interval between 
training trials was 15 seconds, and for the remaining sub- 
jects the interval was 5 minutes. Subjects of the PR group 
were trained similarly. 

The preliminary training was designed to establish the 
reinforcing potential of the goal box cues. As a test of the 
potency of these cues all subjects were now run on a U- 
maze with the distinctive goal box on the non-preferred 
arm of the maze. On the opposite arm of the maze was 
placed a neutral gray goal box. Food was never given during 
maze training. Emerging preferences for the arm having 
the distinctive goal box thus could be attributed to the ef- 
fects of secondary reinforcement. All subjects were run 
with 22 hours of food deprivation just as in preliminary 
training. On the first day of maze training 20 trials were 
given each subject, and on the second day 10 additional 
trials were given. To complete the factorial design the 
four groups of subjects were further sub-divided for maze 
training according to the interval between maze trials. 
Half of the subjects of each group ran the maze with an 
interval of 15 seconds between trials and half with an in- 
terval of 5 minutes. 

The results of the preliminary training indicate that the 
continuous reinforcement groups learned somewhat more 
rapidly than did the partial reinforcement groups to run 
down the alley to the goal box. However, the partial re- 
inforcement groups after about 40 trials achieved the same 
level of performance achieved in 25 trials by the continuous 
reinforcement groups. 

Maze performance was measured in terms of time re- 
quired to run from starting box to goal box and in terms 
of “correct” choices, i.e., turns to the distinctive goal 
box. Analysis of measures of running speed revealed no 
significant differences between experimental groups for 
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the first seven maze trials. On the last seven maze trials, 
however, the partial reinforcement groups were significantly 
more resistant to extinction of running than were the con- 
tinuous reinforcement groups. Inter-trial interval on run- 
way and maze proved to have no significant effect on run- 
ning. With regard to maze choices the experimental groups 
did not differ significantly on the first 15 maze trials, but 
on the last 15 trials the PR groups significantly more often 
than the CR groups chose the “correct” side. F-ratios 
arising from differences due to inter-trial interval were 
not significant. 

The results are discussed in terms of the secondary re- 
inforcement hypothesis, and the latter is rejected as an 
explanation of the effects of partial reinforcement. The 
“serial discrimination” hypothesis is also considered as a 
possible explanation of the above results. The terms of 
this concept are considered too vague to permit one to 
derive testable hypotheses from it. The Hullian explanation 
of the phenomena of partial reinforcement in terms of 
“stimulus compounding” is considered and then rejected, 
because several experimental outcomes in the present case 
are incompatible with that interpretation. A tentative re- 
formulation of the function of “reinforcers” in learning 
situations is offered. 

During maze training disturbances of running behavior 
were noted in some subjects. These observations are 
discussed in terms of “frustration tolerance.” 

98 pages. $1.23. Mic 55-1316 





THE EFFECT OF TIME OF FOOD 
DEPRIVATION ON SELECTIVE LEARNING 


(Publication No. 14,092) 


Peter Lynn Carlton, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Kenneth W. Spence 


Two experiments were run to investigate the effect of 
time of food deprivation in a two-response selective learning 
situation. The first experiment was designed to study this 
relationship when the number of reinforced responses was 
equal to the number of non-reinforced ones. 

During the initial learning period (Phase I) of the first 
experiment 50 animals, randomly divided into two groups 
(one group being run three hours after feeding, the other 
22 hours later) were given 80 trials, half of which were 
free (i.e., the animal was allowed to choose one of the two 
stimulus platforms presented) and half of which were 
forced (only one platform was presented) so as to equate 
the number of times each animal had responded to each 
platform. One of the stimulus platforms was consistently 
reinforced for each animal, the other consistently non- 
reinforced. 

Following the administration of these 80 trials 60 ad- 
ditional trials in which the platform reinforced in Phase I 
was consistently non-reinforced, the platform non-rein- 
forced in Phase I now being consistently reinforced were 
given. During this reversal period (Phase II) the admin- 
istration of trials and the hours of deprivation of each of 
the groups was identical with that of Phase I. 

The results of this experiment indicated that the two 
groups did not differ with respect to the number of times 





the reinforced platform was chosen on the free trials in 


both phases of the experiment. Analysis of the speed of 
response to the platforms indicated that the 22 hour group 
speeds to the reinforced platform were greater than those 
of the three hour group but that the groups did not differ 
in response speed to the non-reinforced platform. 

These results, as well as those of previous experiments, 
were discussed in relation to several alternative formula- 
tions of the interactions of experimental variables taken as 
constituting excitatory potential (E). It was concluded that 
the most tenable of the four formulations discussed was 
that which defined 


E =DH-I 


where H (habit strength) grows as a positive function of 

the number of response occurrences, rather than reinforce- 
ments, I is a positive function of the number of non-rein- 
forcements and D a positive function of time of food 
deprivation. 

In the second, subsidiary experiment, 16 animals, di- 
vided randomly into two groups were given experimental 
training identical with that of Phase I of the first experi- 
ment with the important exception that all trials were free 
(i.e., response occurrence was not equated). The results 
of this experiment indicated that the 22 hour group tended 
to choose the reinforced platform a greater percent of the 
time than did the three hour group. Consideration of these 
results in relation to those of the first experiment was 
taken as supporting the theoretical formulation previously 
found to be most tenable. 62 pages. $1.00. Mic 55-1317 


A STUDY OF THE FACILITATION OF 
THE PERCEPTUAL PROCESS THROUGH 
THE INTRODUCTION OF A SPECIFIC SET 


(Publication No. 14,003) 


Carol Spencer Costiloe, Ph.D. 
The University of Oklahoma, 1955 


Supervisor: L. B. Hoisington 


This study is an experimental investigation of relation- 
ships among factors in the perceptual process as posited 
by L. B. Hoisington. 

Psychological experimentation has demonstrated that 
perception is variable, a function of attitudes, motivational 
states, and personality factors. Current theorizing about 
these findings is largely descriptive, calling on operation- 
ally defined constructs to account for internal mediation 
of perceptual effects. 

Hoisington’s theoretical approach was discussed in 
relation to recent findings and theorizing in the field and 
presented as fulfilling a need for a basic theory of intra- 
organismic functioning as a conceptual substrate for cur- 
rent descriptive psychology. 

According to Hoisington, perception is a function of 
total organismic reaction which arises in response to a 
sensory cue which is fully determined by receptor and 
impinging stimulus. Before perception can occur, the 
sensory cue must be developed into a concrete sensory 
experience by organismic reaction. The major factor in 
this organismic reaction is neuro-muscular adjustment 
which represents determinations or set-expectanciés. 
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The type of adjustment which occurs, or whether it will 
occur at all, is dependent on the total organized state of 
the organism which involves not only past learning but 
current motivations. Every perception, rare or common- 
place, is a creative act of the organism and depends for 
its development and nature on the neuro-muscular adjust- 
ment which arises within the matrix of current organiza- 
tion. 

This study was concerned with the role of neuro- 
muscular adjustment or set in making possible perception 
of the familiar, and it sought to investigate experimentally 
the relationships between sensory cue, adjustment and 
developed perception as posited by Hoisington. 

Hoisington’s theory would predict that when a stimulus 
is Slightly below perceptual threshold, perception will oc- 
cur if an appropriate adjustment is brought about by means 
other than increased stimulation. If perception results 
automatically from receptor stimulation alone, the adjust- 
ments of the organism could have no effect on perception. 

The major hypothesis, deduced from Hoisington’s 
theory was: 

When a subject has a general set to perceive a certain 
class of familiar material which he reports to be below 
perceptual threshold, perception will occur if an appropriate 
specific set is introduced. 

To test this hypothesis, 60 subjects were asked to iden- 
tify a specified word from lists of words placed at a dis- 
tance three inches beyond where they reported they could 
read neither letters nor words. Six different lists of ten 
words each were printed on cards and arranged in a column. 
Words were of the same number of letters and printed in 
capitals. To insure uniform familiarity, words were 
chosen from the 1,000 most frequently used words as listed 
in E. L. Thorndike’s “The Teacher’s Word Book.” After 
subjects reported they could read neither letters nor words, 
they were told what one of the words was and asked to pick 
it out. In this situation, identification of the words became 
a function of set expectancy since it alone was varied while 
the stimulus material remained constant. 

Experimental results uphold the hypothesis beyond the 
one percent level of confidence. Results of statistical 
analyses, introspective reports and spontaneous behavior 
of the subjects during this experiment were all consistent 
with the predictions deduced from Hoisington’s perceptual 
theory and his descriptions of the perceptual process. 
Factors in the perceptual process, cue and neuro-muscular 
adjustment, were identifiable, and their interaction resulted 
in precise perception as Hoisington predicts. 

Since in this situation perceptual variability was pro- 
duced in the absence of explicit manipulation of attitudes, 
personality variables and emotional reactions, the results 
are consistent with Hoisington’s statement that these var- 
iables make themselves felt in perception and behavior 
through the mechanism of neuro-muscular adjustment which 
is total organismic reaction. 

76 pages. $1.00. Mic 55-1318 





PERFORMANCE IN EYELID CONDITIONING AS A 
FUNCTION OF THE INTENSITY OF THE 
UNCONDITIONED STIMULUS IN PRIOR CONDITIONING 


(Publication No. 14,099) 


Robert Stephen Czeh, Ph.D. 
State University of Iowa, 1955 


Prof. Kenneth W. Spence 


1. Two experiments utilizing a classical defense (eyelid) 
conditioning situation were conducted which were concerned 
with the problem of the relation of response strength to the 
intensity of the UCS and the question as to whether differ- 
ences in response strength reflect differences in habit 
strength (H) or drive strength (D) or both. 

2. A first experiment was conducted to ascertain whether 
Subjects that were conditioned to a level approaching their 
asymptote under two different intensities of the UCS would 
continue, in a second conditioning period under the weaker 
UCS, to exhibit a difference in response level. In the first 
conditioning period, 50 Ss, divided randomly into two equal 
groups, were given 80 CS-UCS presentations. One group 
was trained under a strong UCS (air puff), the other under 
a weak UCS. In the second conditioning period, following 
the first by approximately 24 hours, all Ss were given 80 
trials under the weak UCS. 7 

3. Analysis of the number of conditioned responses in the 
final stages of training in the second period revealed that 
performance level in the second period was dependent on 
the intensity of the UCS used in the first period. These 
results were interpretable in terms of differential growths 
of habit strength as a function of the intensity of the UCS, 
in terms of a greater emotional response conditioned to 
the environmental stimuli in the strong puff group, or in 
terms of both these effects. 

4. A preliminary experiment was conducted in an attempt 
to provide evidence as to whether differential drive (fear) 
responses had been conditioned to the general experimental 
environment and to the CS on the first day. In a first period, 
two groups of Ss were conditioned in a manner identical to 
that of the first period in the first experiment to a light 
CS. Ina second period, the Ss were conditioned further 

to a new CS (tone) under the weak UCS. Later in this period, 
the original CS was reintroduced and additional trials were 
given with the original CS and the new CS presented in 
random order. Assuming that transfer from the light to 
the tone would be negligible, the early trials with the new 
CS were designed to assess the drive-eliciting properties 
of the situation and the later trials involving the reintro- 
duction of the original CS were designed to assess the 
drive-eliciting properties of the original CS. A surpris- 
ingly large amount of transfer from the light to the tone 
made it impossible to interpret the results meaningfully. 
Hence, a second experiment was conducted in which eleven 
Ss were given 80 trials to the tone and strong puff on the 
first day, and ten Ss were given 80 trials to the tone and 
weak puff. On the second day, all Ss were given 40 trials 
to the light and weak puff, followed by 20 trials to the tone 
and weak puff randomly interspersed among 20 trials to 
the light and weak puff. 

5. Little transfer occurred from the tone to the light. The 
wide, though insignificant, separation that was maintained 
between the performance curves of the two groups to the 
tone CS on the second day suggested that performance on 
the second day to the tone was a function of the intensity 
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of the UCS used on the first day. It was also suggested 
that the performance of the group conditioned originally 
under the strong UCS during the second period under the 
light, both prior to and following the reintroduction of the 
tone, may reflect the relatively short-lived effect of a 
higher drive level conditioned to both the general experi- 
mental environment and to the tone. The smallness of the 
groups, however, prevented the making of a definite state- 
ment on these points. Furthermore, it was impossible to 
assess the role played by the intensity of the UCS in the 
growth of habit strength so long as even the possibility of 
drive differences remained. 
6. Experiment I shows clearly that some historical factor 
must be invoked to explain the differing performance levels 
maintained in the second period under the weak UCS; it is 
also clear that this factor depends on the intensity of the 
UCS used in the first period. It was not possible to decide 
from the present experiments, however, whether different 
habit strengths or different strengths of a conditioned 
drive (fear) were the responsible factors. 

65 pages. $1.00. Mic 55-1319 


PAIN THRESHOLDS IN HUMAN SUBJECTS 
(Publication No. 14,605) 


John Byron Geers, Ph.D. 
University of Missouri, 1955 
Supervisor: William H, Lichte 

This study was designed to measure the pain threshold 
in untrained, randomly selected subjects, using an electrical 
stimulus; and to test the effects of age and locus of stimulus 
control on the threshold. 

Forty-eight subjects from the patient and attendant 
populations of a Veterans Administration hospital were 
used. Subjects in each of the two age groups, 18 to 35 years 
and 36 to 65 years, were assigned randomly to one of the 
two method-of-stimulus-control groups. In each age group, 
stimulus intensity was controlled by 12 subjects and by the 
experimenter for the remaining 12. 

Electrodes were attached to both surfaces of the ear- 
lobe and an electrical current of 48 spike pulses per second 
was continuously applied with gradually increasing intensity. 
The subject was instructed to report the point at which he 
first felt pain. Five instructional trials were given using 
the left earlobe, and ten trials run on each of two successive 
days using the right earlobe. On completion of the second- 
day trials, three measurements of pain “tolerance” thresh- 
old were made, with the subject instructed to report the 
point at which he would withdraw from the stimulus under 
ordinary conditions. A questionnaire designed to elicit 
information concerning pain experience, attitude concerning 
the amount of such experience, and attitude toward ability 
to tolerate pain was completed by each subject. 

The hypotheses tested were as follows: (a) the method 
would yield reliable measures of pain threshold for indi- 
vidual subjects; (b) subjects who controlled the stimulus 
would report lower and more stable thresholds than would 
subjects for whom stimulus intensity was controlled by 
the investigator; (c) subjects in the older age group would 
report higher thresholds than those in the younger group; 





(d) pain “tolerance” thresholds would be higher than pain 
perception thresholds; and (e) “tolerance” thresholds would 
show less variability than perception thresholds. 

Thresholds increased significantly when first and second 
five trials in the series of determinations made on the sec- 
ond day were compared. A similar comparison of first- 
day trials approached significance at the 5% level. Day I 
and Day II mean threshold values differed significantly in 
33 subjects, and the variances for 30 subjects differed sig- 
nificantly from day to day. 

Analysis of variance was applied to threshold and stand- 
ard deviation data for the individuals in the four groups. 

No significant F values for main effects or interactions 
were found. One main effect, locus of stimulus control, 
approached significance at the 5% level. Non-significance 
of the F values for comparison of thresholds and standard 
deviations for the two days was probably related to direction 
of difference in individual measurements. Of those subjects 
who differed significantly in threshold from day to day, 
about half showed an increase from first to second day and 
half a decrease. The same trend occurred in variance data. 

Mean “tolerance” thresholds for the groups were from 
two to seven times higher than mean pain thresholds ob- 
tained on the same day, and they tended to be less variable. 
No significant relationships between questionnaire data and 
magnitude of pain threshold were found. 

Although the findings were for the most part negative, 
the writer believes that the basic method is sound. Further 
studies using the method should include a larger number of 
subjects and determinations made on a greater number of 
days. The latter condition would, perhaps, help in reducing 
the threat factor and enable the subject to arrive at a more 


stable concept of the pain threshold. 
85 pages. $1.06. Mic 55-1320 


THE HALF-SPLIT TECHNIQUE 
APPLIED TO PROBLEM-SOLVING 
TASKS OF VARIED COMPLEXITY 


(Publication No. 14,607) 


Robert Arthur Goldbeck, Ph.D. 
University of Missouri, 1955 
Supervisor: Melvin H. Marx 

This paper is concerned with the general problem of 
the determination and examination of some of the variables 
critical for the solution of trouble-shooting problems. 

Six groups of 15 Ss each solved trouble-shooting prob- 
lems presented by means of an equipment-simulating ap- 
paratus. Ss worked with a diagramatic representation of 
the equipment system. Three diagrams of varied com- 
plexity were used, two groups being assigned to each com- 
plexity. One of the groups at each complexity level re- 
ceived instruction on how to solve the problems according 
to the half-split method, which if used correctly results 
in optimal solution efficiency as measured by the number 
of checking operations performed. The other group at each 
complexity was not told what method to use. 

For the diagram of simplest complexity, performance 
was facilitated by method instruction. At the higher com- 
plexities, instruction in the method was not shown to 
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improve performance. A paper-and-pencil test designed 

to measure the ability to perform the processes required 
by the apparatus problems was related to performance at 
the higher complexities. Ss scoring low on the test were 
found to be most adversely affected by increased complexity 
of the problems. 

Implications for solution of trouble-shooting problems 
were discussed in terms of characteristics of the problem, 
ability requirements, and the nature of the solution method 
used. It was suggested that examination of the relation- 
ships found is needed under conditions of increased amounts 
of training. 80 pages. $1.00. Mic 55-1321 


PERFORMANCE IN THE RUNWAY 
AS A FUNCTION OF THE PERCENTAGE 
OF REINFORCED TRIALS 


(Publication No. 13,485) 


John Thomas Greene, Ph.D. 
University of linois, 1955 


A fundamental assumption in Hull’s theory is that habit 
formation is a function of the number of reinforced trials. 
The experimental problem was to determine whether a 
varied number of reinforcements produced a differential 
persisting effect on behavior when the number of trials 
was held constant. 

The experimental design utilized three different per- 
centages of reinforced trials, viz., 20%, 60%, and 100%. 
After 80 training trials the three treatment groups were 
subdivided. From each treatment group, a third of the sub- 
jects remained on the same reinforcement schedule; each 
of the other two sub-groups was shifted to a different sched- 
ule. Further training trials were given with the new re- 
inforcement schedules. Hull’s assumption could be evalu- 
ated by determining the effect of pre-shift reinforcement 
schedule on the post-shift performance. The relation which 
Hull postulated would be confirmed by finding that the dif- 
ference in performance, before the shift in reinforcement 
schedules, persisted to a significant extent after the shift. 
It was, of course, assumed that the different percentages 
of reinforcement would affect the pre-shift performance 
level. It was also assumed that the independent variables 


which affect habit formation can be isolated by demonstrating 


that their effect on behavior persists despite later changes 
in the independent variable. 

The apparatus was a five-foot runway which incorpor- 
ated a photoelectric timing system. It was possible to ob- 
tain two independent measures of the locomotor response: 
starting time and running time. The subjects were albino 
rats (N=90) which were trained under conditions of depri- 
vation for 80 trials before the shift and 30 trials after the 
shift. | 

The variations in reinforcement schedule had no sig- 
nificant effect on either starting time or running time be- 
fore the shift in conditions. The starting time was unaf- 
fected by the shift in schedules. The running time, however, 
was affected to a highly significant degree by the shift in 
percentage of reinforcement. Analysis of the running time 
scores of groups showed that the significant difference was 





due to slow responses by the two groups whose reinforce- 
ment schedules were reduced to 20%. The correlation of 


pre-shift running time scores yielded a product-moment 
correlation of .776. The value for eta was .795. Both co- 
efficients were highly significant. The regression of run- 
ning time on starting time was linear. 

The lack of difference in pre-shift performance made 
it impossible to test Hull’s assumption. The results of 
this experiment, and other partial reinforcement experi- 
ments, were brought to bear on several theories of partial 
reinforcement. Each of the assumptions was shown to be 
inadequate to explain the phenomenon satisfactorily. 

46 pages. $1.00. Mic 55-1322 


AN INVESTIGATION OF THE CONDITIONS 
NECESSARY FOR THE ESTABLISHMENT 
OF FOOD OR WATER-DIRECTED BEHAVIOR 
IN SATIATED RATS 


(Publication No. 14,249) 


Robert Earl Guild, Ph.D. 
University of Washington, 1955 


Three experiments are presented testing the Hull hy- 
pothesis that drive reduction in the presence of neutral 
stimuli is a necessary condition for establishing these 
stimuli as motivators. 

The first experiment establishes and equates a right- 
turning habit in a simple T-maze two groups of hungry 
animals with two extremes of drive diminution as the con- 
sequence of a right-turn. The animals are then tested 
satiated. The group with the least drive diminution during 
training exceeded the group with maximum diminution in 
turns to food, rate of running, and consummatory behavior 
on satiated test runs. These results do not support Hull’s 
position, but are in accord with Seward’s view. 

The second experiment consisted of running two groups 
of animals in an empty (no incentives present) T-maze 
during training trials. One group ran the maze 23 hours 
thirsty with a drinking response activated (by a pre-watering 
procedure) and the other group ran the maze 23 hours 
hungry with an eating response activated (by pre-feeding). 
No turning habit was formed. Animals were tested satiated 
for both food and water. Food was in the right alley and 
water was in the left alley 10-inches from the choice- point 
on satiated test runs. The satiated animals which had been 
run hungry now chose and consumed food significantly more 
often than did the animals trained thirsty. It was concluded 
that whatever is acquired drive will mediate choice behavior 
in physiologically satiated animals and that drive diminution 
in the presence of neutral cues is not a necessary condi- 
tion for establishing these cues as drive stimuli. 

The third study was designed to investigate the possibility 
that whatever is acquired in acquired drive based on hunger 
or thirst will mediate new learning to food and water in 
satiated animals. One group of animals (PF) ran the T- 
maze during training hungry with an eating response acti- 
vated. Another group (PW) ran the maze thirsty with a 
drinking response activated. Two control groups (CPF and 
CPW) were trained satiated in the maze. No position habits 
were formed during training since no incentives were pres- 
ent in the maze. 

Animals were tested satiated with food in one goal box 
and water in the other. The PF group tended to approach 
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fool and the PW group water. The control group showed 
no position preference. This suggests that acquired drive 
based on hunger or thirst will mediate new learning in 
satiated animals. 

Results were analyzed from a contiguity learning point 
of view. General energization and partially activated con- 
Summatory responses were suggested as important factors 
in acquired drive. It was suggested that drive diminution 
is not a necessary condition for establishing neutral stimuli 
as motivators. 132 pages. $1.65. Mic 55-1323 


THE RELATIONSHIP BETWEEN 
PSYCHOGALVANIC ACTIVITY AND 
PILOT PERFORMANCE UNDER 
SIMULATED INSTRUMENT FLYING 
CONDITIONS 


(Publication No. 14,201) 


Thomas Arthur Hussman, Jr., Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Ray C. Hackman 


This study is an attempt to describe the relationships 
between skilled performance and the emotional activity 
which precedes, accompanies, or follows it. Several in- 
vestigators, notably British, have suggested that emotional 
activity may be an important element in pilot performance. 
In this study, a conceptual rationale based on motivational 
theories of emotion was developed and used to provide a 
framework for the problem. In this rationale, emotional 
responses, reflected by the indiviaual’s galvanic skin re- 
sponse activity, are considered as adjustments in the level 
of activation which in turn are presumed to be related to 
motor performance. 

The performance of twelve Navy pilots was measured 
as they flew standard maneuvers under simulated instru- 
ment conditions. Every other trial was performed without 
the use of the attitude instruments to test the effect of re- 
duced information on performance and GSR. Standardized 
performance scores were developed based on deviations of 
the plane’s instruments from their expected readings, and 
were recorded on a time sampling plan during each ma- 
neuver. Recordings of the skin resistance of the pilots 
were made as they flew the standard maneuvers and mean 
log conductance per unit time was used as the measure of 
emotional activity. 

A correlation analysis designed to relate anticipatory, 
concurrent and delayed emotional responses to performance 
during 30 second time samples was performed with the 
following results: 

A low positive correlation was found between perform- 
ance and mean GSR activity in this group of pilots while 
under the normal full instrument condition. The correla- 
tion was essentially zero under the partial panel condition. 

When compared to the full panel condition, the partial 
panel condition or loss of the attitude instruments produced 
Significantly poorer performance and significantly greater 
GSR activity. 

GSR activity was shown to be significantly greater be- 
fore and after each maneuver than during the maneuver 
period, 





Significant inter and intra-individual differences were 
found in the relationship of GSR to performance. A majority 
of the subjects showed anticipatory emotional activity re- 
lated to their task performance. Both consistently positive 
and consistently negative correlation were found in some 
individuals indicating that emotional activity may be either 
facilitative or disruptive to pilot performance. 

117 pages. $1.46. Mic 55-1324 


STRESS EFFECTS ON FLEXIBILITY 
OF PERFORMANCE OF A CODING TASK 


(Publication No. 14,205) 


Leon T. Katchmar, Ph.D. 
University of Maryland, 1955 


Supervisor: Associate Professor Sherman Ross 


The primary purpose of this experiment was to deter- 
mine the effects of three levels of failure stress, three 
levels of ego-involvement, and two levels of manifest anx- 
iety on flexibility of performance of a complex verbal 
coding task. Flexibility was used to refer to the ability 
of an individual to shift his performance in terms of the 
changing requirements of the task situation. 

A second purpose of the experiment was to investigate 
any changes in goal and failure aspirations under the var- 
ious experimental conditions. An additional attempt was 
also made to determine whether subjects would be able to 
report their experiences of stress as high or low, in ac- 
cordance with the high or low stresses imposed experi- 
mentally. 

Flexibility of performance was measured by the use of 
the Woodworth-Wells Form Naming and Substitution Test. 
The procedure followed provided three groups of dependent 
variables which were analyzed for significance. These 
were: (1) objective measures of flexibility: average time 
to complete a trial, and the average number of errors and 
blocks committed on each trial; (2) subjective estimates 
of objective performance: goal and failure aspiration 
scores; and (3) subjective estimates of the stress experi- 
ence aS measured by a stress experience inventory. 

Fifty-four college students (36 males and 18 females) 
served as subjects. These subjects were selected on the 
basis of high and low anxiety as measured by a modified 
form of the Taylor Scale of Manifest Anxiety. 

Two analyses of variance were performed for each of 
the dependent variables with the exception of the stress 
inventory scores. In the first analysis the conventional 
within sub-groups variation was used as an estimate of 
error. In the second analysis the variation within sub- 
groups was analyzed to provide an estimate of individual 
differences. An estimate of experimental error for this 
analysis was obtained by pooling all non-significant homo- 
geneous interaction terms. In each case the second ana- 
lysis, which accounted for individual differences, proved 
to be a more efficient technique for analysis. 

The overall results indicate that high anxiety anda 
high level of ego-involvement tend to decrease flexibility 
of performance under stress as evidenced by longer times 
to complete the test and a greater number of errors and 
blocks. Low anxiety and a low level of ego-involvement 
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allow for a greater degree of flexibility in that under these 
conditions subjects were found to alternate between the 
appropriate responses at a greater rate of speed and with 
fewer errors and blocks. 

No significant differences were found with respect to 
the expressed goal aspirations under stress conditions. 
The anxiety groups, however, differed in their expressions 
of that score which if they did not attain would signify per- 
sonal failure. Low anxiety subjects were found to protect 
themselves by allowing for a greater margin of failure. 
High anxiety subjects expressed failure scores which were 
very close to their actual performance scores. 

Results of the stress experience inventory indicate that 
high anxiety subjects experienced a greater degree of sub- 
jective stress than the corresponding low anxiety subjects. 
This finding supports the results of the objective measures 
of flexibility. 110 pages. $1.38. Mic 55-1325 


RECOGNITION SPEED AS A FUNCTION 
OF FREQUENCY, ANXIETY, AND SHOCK 


(Publication No. 14,123) 


Rhoda Gwen Ketchel, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Kenneth W. Spence 


On the basis of their scores on the Taylor Anxiety Scale, 
48 male and 48 female Ss were divided equally into an anx- 
ious and nonanxious group. Half the Ss in each anxiety-sex 
group were randomly assigned to the nonshock and half to 


the shock condition. 

Each S was given a training task in which he was re- 
quired to pronounce nonsense syllables; two different syl- 
lables appeared at each of the following frequencies: 25, 
10, 5, 2, and 1. The tachistoscopic recognition thresholds 
were then determined for these syllables as well as for 
syllables which had not been shown to S in the training task 
(0 frequency words). Ss in the shock groups were given 
three electric shocks during these threshold measurements. 

The results indicated that frequency was a significant 
factor in determining recognition speed, greater speeds 
being found for syllables with higher frequencies. The 
shape of the recognition speed curve was shown to be con- 
sistent with the assumption that recognition speed provides 
a measure of reaction potential (E). 

No significant differences in performance were obtained 
under either the shock or anxiety conditions. 

98 pages. $1.00. Mic 55-1326 





THE EFFECT OF INTENSITY OF 
ILLUMINATION ON “NORMAL” AND 
“SUBNORMAL” VISUAL ACUITY 


(Publication No. 13,815) 


James Edward Kuntz, Ph.D. 
Purdue University, 1950 


Major Professor: N. C. Kephart 


An investigation of the relationship between visual acuity 
of persons with “subnormal” acuity and intensity of illu- 
mination and the visual acuity of persons with “normal” 
acuity and intensity of illumination. 

A few studies have indicated that additional light aided 
persons with low visual acuity more than it aided persons 
with high visual acuity. This investigation was directed 
toward more thoroughly determining: (1) whether increasing 
the intensity of illumination proved to be more beneficial to 
persons with “subnormal” acuity than to persons with “nor- 
mal” acuity; (2) the relationship between “normal” visual 
acuity and intensity of illumination and the relationship 
between “subnormal” visual acuity and intensity of illu- 
mination; (3) the preference level (most comfortable) for 
reading the acuity targets; and (4) whether different results 
would be obtained when the eye was shielded from room 
light than when light fell around the eye from the target and 
its surround. 

Two groups, a “normal” group which was composed of 
people having a visual acuity of 1.0 (20/20) or above and a 
“subnormal” group composed of people having below 1.0 
visual acuity, were selected on the basis of acuities de- 
termined by this experiment under 10 footlamberts of il- 
lumination. 

The results of the investigation suggest: (1) that the 
people with “subnormal” acuity benefit more than people 
with “normal” acuity when intensity of illumination is in- 
creased from the 10 footlambert level to each of the other 
levels; (2) that both groups benefitted considerably from 
increased illumination as shown by the between-means 
comparisons for each group separately; the acuity of the 
“normal” group was raised only slightly beyond 31 foot- 
lamberts while the acuity of the “subnormal” group in- 
creased significantly up to 316 footlamberts, (3) that light 
falling around the eye resulted in higher acuities than when 
the eye was shielded, however, the increase could be ex- 
plained by the learning factor and the superiority of the 
groups tested under the conditions of Part 2 (eye was un- 
shielded and light came from above the subject); and (4) 
that the preference level (most comfortable level) was 
higher for the “subnormal” group than for the “normal” 
group. 42 pages. $1.00. Mic 55-1327 
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THE PERCEPTION OF ATTITUDE 
RELATIONSHIPS: A MULTIDIMENSIONAL 
SCALING APPROACH TO THE 
STRUCTURING OF SOCIAL ATTITUDES 


(Publication No. 13,710) 


Samuel James Messick, Ph.D. 
Princeton University, 1954 


The primary purpose of this study was to see whether 
a set of perceived attitude relationships could be adequately 
represented by a dimensional model. The particular at- 
titude area selected for this purpose was composed of at- 
titudes toward war, capital punishment, and the treatment 
of criminals. A multidimensional method of successive 
intervals based upon the Euclidean model of multidimen- 
sional psychophysics was developed. If this model satis- 
factorily accounted for perceived relationships among 
statements of the three attitudes, it would also be possible 
to discover the number and the nature of the relevant di- 
mensions involved. A secondary purpose of the experiment 
was to investigate judgments made by two diverse groups 
in order to discover whether they perceive attitudes as 
being structured in different ways. 

However, since the multidimensional method of suc- 
cessive intervals had not yet been applied even in the area 
of psychophysics, it was felt that an empirical evaluation 
of the method in an area of known dimensionality would be 
appropriate before any conclusions could be legitimately 
drawn concerning areas of unknown dimensionality. Ac- 
cordingly, both multidimensional successive intervals and 
the previously validated method of complete triads were 
applied to judgments of color similarity obtained from 42 
subjects. The stimuli were a set of Munsell colors of the 
same red hue, but differing in brightness and saturation. 
Both the multidimensional successive intervals and the 
complete triads structures, which were essentially identical, 
correlated highly with the Munsell color structure as an 
approximation to psychological color space. There were 
also indications of high reliability for the multidimensional 
successive intervals technique. 

In view of its validation in an area of known dimension- 
ality, multidimensional successive intervals was applied to 
judgments of attitude relationships. Seven statements were 
selected from each of the three Thurstone scales on atti- 
tudes toward war, capital punishment, and the treatment of 
criminals, and these 21 statements were set up in booklet 
form for group presentation. The attitude booklets were 
administered to 40 third-year, male students at the Prince- 
ton Theological Seminary and to 82 male Air Force officer 
candidates at Lackland Air Force Base. 

The multidimensional attitude structures perceived by 
the two diverse groups were essentially identical, the re- 
lationships among statements of the three attitudes being 
adequately represented in terms of two oblique dimensions, 
a war dimension and a punishment dimension. Apparently 
individuals do perceive attitudes, at least in this particular 
attitude area, in terms of a definite structure, and when 
called upon to make judgments concerning attitude relation- 
ships, they respond in terms of this dimensional frame of 
reference. 241 pages. $3.01. Mic 55-1328 





PERCEPTION OF APPARENT DEPTH 
AS A FUNCTION OF ILLUMINATION 
INTENSITY IN THE CASE OF A 
RELATIVELY UNSTRUCTURED 

STIMULUS _ 


(Publication No. 14,016) 


Wilfred Theodore Miller, Ph.D. 
The University of Oklahoma, 1955 


Since there are relatively few studies of the perceptual 
processes involved in a person’s response to the Rorschach 
test, and since many of the phenomena observed in use of 
the Rorschach have not been adequately explained by existing 
perception theory, it was anticipated that new facts might 
be derived from experimental study of responses to the 
Rorschach ink blot, and these in turn might have implica- 
tions for perception theory as well as for the use of the 
Rorschach test itself. 

A series of exploratory experiments in which illumina- 
tion of Rorschach ink blots was varied resulted in data 
which suggested a number of specific hypotheses which 
might be studied experimentally. Two of these hypotheses 
were chosen for intensive study. 

The first hypothesis states that depth effect seen in the 
Rorschach ink blot varies as a function of variation of il- 
lumination, while the second hypothesis states that the 
depth effect changes according to a function in which the 
depth effect reaches a maximum and then decreases. 

Apparatus was designed and constructed which permitted 
the use of the psychophysical method of paired comparisons 
in the study of perceived depth effect on Plate VI of the 
Rorschach test under varying conditions of illumination. 
Eight naive subjects participated in the final experiment. 
Statistical analysis of the data tended to support both hy- 
potheses, and large individual differences were found inthe 
level of illumination at which maximum depth was perceived. 

The assumption that the variation of depth effect is a 
function of visual cues and change in visual acuity provided 
an insufficient basis for explanation of the results, anda 
more complete explanation of the experimental data nec- 
essitated the use of multi-variable concepts derived from 
more general theories of the total perceptual process. 
From analysis of the problem in terms of these general 
conceptions, it was concluded that the apparent depth ef- 
fects perceived in the ink blot occurred as a function of 
variation in structuredness of the ink blot, variation of 
visibility of the blot, and the subject’s need for structure. 

In the higher levels of illumination, the depth effect 
tended to vary according to an inverse relationship with 
illumination, suggesting that variation in structuredness 
occurred at these levels. At the lower levels of illumina- 
tion, the depth effects tended to vary according to a direct 
relationship with illumination. This may be explained in 
terms of the variation in effectiveness of visual cues as 
visual acuity varies. It was further speculated that the level 
of maximum depth is determined by the individual’s need for 
structure, and that dominance shifts from structuredness 
to visibility at this maximum point. 

Further research in the field of depth perception was 
suggested and certain of the traditional conceptions of depth 
perception were questioned. Specific hypotheses for further 
research were stated concerning the practical use of the 
Rorschach test. According to these hypotheses, illumination 
should be controlled in use of the Rorschach and specific 
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illumination levels would be associated with certain modes 
of response to the ink blots. 
99 pages. $1.24. Mic 55-1329 


THE ROLE OF INSTRUCTIONS AND 
DIFFERENTIAL REWARD IN HUMAN 
LEARNING WITH PARTIAL REINFORCEMENT 


(Publication No. 12,624) 


John Anthony Modrick, Ph.D. 
University of Michigan, 1955 


Human learning with partial reinforcement has been 
studied in two-alternative-choice situations where sub- 
jects predict which alternative they expect to be correct — 
i.e., rewarded — on each trial. The amount of reward for 
a correct choice has been the same for both alternatives. 
No consistent cue enables the subjects to make all of their 
predictions correctly. A common finding is that the fre- 
quency of choice of each alternative approximates the fre- 
quency with which reward is scheduled for that alternative. 
In some studies, however, the frequency of choice has not 
matched the reward frequency; instead, choices of the more 
frequently rewarded alternative have exceeded the fre- 
quency of scheduled rewards. 

This study is an investigation of the effect of two vari- 
ables — instructions to subjects and amount of reward for 
a correct choice — on behavior in these situations. It was 
hypothesized that subjects try to find a system in the se- 
quence of scheduled rewards and the result of this orien- 
tation is equality of response and reward frequencies. 
From inspection of the instructions used by Estes and 
Straughan, it was postulated that the instructions imply the 
existence of a sequential pattern in the reward schedule and 
evoke the “looking-for-a-system” orientation. To investi- 
gate the effect of instructions, the Estes and Straughan 
instructions were adapted to the present experimental 
situation (E instructions) and a second set of instructions, 
Omitting phrases seeming to imply the existence of a sys- 
tem (M instructions), was prepared. 

The second variable investigated was amount of reward, 
manipulated by awarding points for a correct choice. The 
alternatives were assigned different amounts of reward. 
Four reward conditions were run for reward proportion of 
75/25: one condition of equal reward for each alternative, 
one condition where the frequently rewarded alternative 
was assigned the greater amount of reward, and two con- 
ditions where the infrequently rewarded alternative was 
assigned the greater amount of reward. One amount-of- 
reward condition was run under the 50/50 reward pro- 
portions; one alternative was assigned the greater amount 
of reward. 

Instructions and amount-of-reward conditions were 
combined factorially within each reward frequency. The 
dependent variable was the proportion of choice of the fre- 
quently rewarded alternative (more rewarded alternative 
in the 50/50 groups) over the last third of three hundred 
trials. 

All amount-of-reward groups but one shifted away from 
the reward frequency by choosing more often the alter- 
native assigned the greater amount of reward. Greater 
shifts were obtained under the M instructions than under 
the E instructions. 





The effects of a single reward or nonreward on response 
strength were estimated from the proportions of repetitions 
of a response following reward or nonreward. It was found 
that the effects of reward were different from the effects of 
nonreward, with reward increasing response strength. A 
significant interaction of these effects on response strength 
with reward schedules was obtained, pointing to the im- 
portance of sequential characteristics of the reward 
schedule. 

Two theoretical conjectures are outlined, one of which 
will account for both the obtained shifts in response fre- 
quency and the failure to obtain greater shifts, while the 
second will account for only the failure to obtain greater 
shifts. The first conjecture is based on the learning of two 
independent responses growing apart in strength as a func- 
tion of reward. The second conjecture is based on the 
learning of sequences of responses, based on dependencies 
in the reward schedule. 

The results are interpreted as inconsistent with hypo- 
theses derived from the statistical learning theory formu- 
lated by W. K. Estes. 124 pages. $1.55. Mic 55-1330 


EXPLORATORY STUDIES OF THE SECONDARY 
REINFORCING PROPERTIES OF STIMULI 
ASSOCIATED WITH SHOCK REDUCTION 


(Publication No. 14,133) 


Merl Dean Nefzger, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor J. S. Brown 


Two experiments were designed to test the hypothesis 
that stimuli acquire reinforcing capacity through associa- 
tion with shock termination. The procedures involved two 
parts which were carried out simultaneously: (1) shock 
escape training and (2) T-maze learning. The shock es- 
cape training provided.a number of occassions on which 
distinctive stimuli were paired with the cessation of elec- 
tric shock. This stimulus complex was then used as a 
goal event for maze learning with other sources of rein- 
forcement ruled out or equated. 

Controls for cue preferences were provided by training 
half of the Ss in each experiment to escape shock by running 
into a black, smooth floored endbox. The other half of the 
Ss escaped shock by entering a white endbox the floor of 
which was covered with sand. In the second experiment 
the black endbox was provided with a set of vertical baffles, 
and the white endbox was provided with horizontal baffles. 

The conditions of maze learning were such that the 
distinctive endbox cues could not have elicited approach 
responses at the time of choice. Turning preferences were 
controlled by running half of the Ss in each shock escape 
training group with the black (smooth) endbox on the right 
arm of the T-maze and the white (sand) box on the left. 

The other half of each shock escape training group was run 
in the T-maze with the endboxes on the opposite sides. The 
number of runs to each of the arms was equated through 
the use of free and forced trials. 

No evidence in support of the secondary reinforcement 
assumption was found in any of the response measures 
obtained. Comparison of the results of the two studies 
failed to support the suggestion made by Smith and 
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Buchanan that proprioceptive stimulation is a critical ele- 
ment in the complex associated with shock reduction if that 
stimulus complex is to acquire secondary reinforcing 
properties. 

A third study was carried out with the purpose of dupli- 
cating the results obtained by Smith and Buchanan. The 
shock escape procedure was identical with that of the sec- 
ond study. The T-maze was modified in such a way that 
behavior at the choice point could have been partially de- 
termined by the response eliciting properties of the cues 
associated with shock reduction. All other possible aspects 
of the previous experimental design were repeated. The 
performance measures obtained from this study would 
support neither the hypothesis that stimuli associated with 
shock reduction acquire response eliciting properties nor 
the hypothesis that such cues acquire secondary reinforcing 
properties. It was possible to show the qualitative similarity 
of these results to those reported by Smith and Buchanan. 

It was made clear that in spite of the results of the third 
study, the discrepancy between the first two experiments of 
this series and the experiment reported by Smith and Bu- 
chanan could be attributed to any of a number of differences 
in the shock escape training procedures. Specific procedural 
differences pointed out were: (1) the use by Smith and Bu- 
chanan of food reinforcements during shock escape training 
and during maze learning; (2) differential shock escape re- 
inforcement as opposed to 100% reinforcement; (3) the tem- 
poral relation between exposure to the distinctive stimuli 
and the receipt of reinforcement. 

Special mention was made of the fact that in the first two 
experiments the white T-maze endbox was slightly preferred 
to the black endbox, but in the third experiment the black 
endbox was more preferred than the white. The stability of 
this effect was supported by the number and variety of mea- 
sures in which it was found. It was suggested that possibly 
this phenomenon warranted more intensive investigation. 

| 82 pages. $1.03. Mic 55-1331 


STIMULUS GENERALIZATION OF AN 
INSTRUMENTAL RESPONSE AS A 
FUNCTION OF DRIVE STRENGTH 


(Publication No. 13,537) 


John Robert Newman, Ph.D. 
University of Dlinois, 1955 


Stimulus generalization refers to the fact that a learned 
response is elicited not only by the original associated 
stimulus but also by stimuli similar to, but different from 
the original one. The strength of the learned response de- 
creases as the difference between the original set of stimuli 
and other sets of stimuli increase. In other words, stimulus 
generalization manifests a gradient of response strength. 

In this study the generalization gradient as a function of high 
and low levels of drive was investigated. Taking our cue 
from Hullian theory it was hypothesized that: (1) stimulus 
generalization is a negatively accelerated decreasing func- 
tion of the magnitude of the difference of the test stimuli 
from the training stimulus; (2) the generalization gradient 
is higher under high drive than under low drive; (3) the 





generalization gradient is also steeper under high drive 
than under low drive. The procedure in this experiment 


was as follows: Albino rats were trained to push open a 
panel in the center of a 79 sq. cm. white circular disc for 
food reward. The animals were then divided into two equal 
sized groups. One group was subjected to a 48-hour food 
deprivation period (high drive) and the other to a 12-hour 
food deprivation period (low drive). These main drive groups 
were further subdivided into four subgroups each. Each 
subgroup of the main drive groups was then tested for gen- 
eralization on one of four stimulus circles constituting the 
stimulus dimension. The circles utilized were 79, 50, 32, 
and 20 sq. cm. in area. The response measures of gen- | 
eralization were reciprocal of the latency of the first re- 
sponse, and the number of responses in 35 extinction trials 
to the test stimulus. 

The results of this experiment demonstrated that: (1) 
the stimulus generalization gradient is a negatively accel- 
erated decreasing function of the log area of the stimuli 
employed. This holds for both high and low drive. (2) The 
gradient is higher, i.e., response strength is greater under 
high drive than under low drive conditions. (3) The gener- 
alization gradient was also steeper under high drive than 
under low drive although the difference between the slopes 
of the two curves was not statistically significant. 

The first two results are empirical confirmation of two 
predictions stemming from Hull’s theory of generalization. 
The third result is in the direction predicted by Hull’s 
theory but no definite conclusions can be made in this re- 
spect since the result was statistically insignificant. Re- 
sults of curve fitting procedures applied to the curves are 
in striking agreement with the implications of Hull’s multi- 
plicative hypothesis (E = (H x D) cancerning the relation of 


habit and drive to stimulus generalization. 
53 pages. $1.00. Mic 55-1332 


INTERLIST SIMILARITIES AND POINT 
OF INTERPOLATION IN RETROACTIVE 
INHIBITION OF VERBAL ASSOCIATIONS 


(Publication No. 14,483) 


John Milton Newton, Ph.D. 
The Ohio State University, 1955 


The problem investigated in the study was the effect on 
degree of retroactive inhibition (RI) of varying the position 
in time of interpolated learning (IL) when the responses for 
the original and interpolated task were identical. 

The usual RI design of learn material “A”, learn material 
“B”, test for retention of “A” was followed. Learning ma- 
terials were two lists of ten paired-associate adjectives. 
The response words of both lists were the same, but the 
stimulus words differed. The first list was learned toa 
criterion of one perfect trial. Ten trials of IL were intro- 
duced either 0, 24, or 48 hours subsequent to this original 
learning. The first list was relearned 48 hours after the 
initial session. The data of the experiment were compared 
with those of similar previous experimentation done by the 
writer. 

The findings were: (1) RI occurs under these experi- 
mental conditions, (2) RI is not measurably related to tem- 
poral point of IL under these conditions, and (3) when ana- 
lyzed along with previous studies, a significant interaction 
results — indicating that the effect of temporal point of IL 
on RI is a function of interlist relationships. 
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These results were interpreted to indicate that a more 
generalized form of response competition than is ordinarily 
implied is necessary to handle RI under conditions of rela- 
tively complex interlist relationships. 

30 pages. $1.00. Mic 55-1333 


CUE AND CONTEXTUAL STIMULUS 
INTENSITY IN DISCRIMINATION 
LEARNING 


(Publication No. 13,540) 


John Emil Nygaard, Ph.D. 
University of Illinois, 1955 


The suggestion has recently been made that the effect of 
the intensity of the cue or conditioned stimulus on learning 
is dependent not upon the absolute intensity of the cue sti- 
mulus but rather is dependent on the relationship between 
the intensity of the cue stimulus and the intensity of the 
contextual stimuli present in the situation. The present 
study was designed to investigate this problem. A black- 
white discrimination problem was employed using the single 
stimulus presentation method. 

Six groups of twelve albino rats each learned the black- 
white discrimination. Two of the groups were run in a black 
discrimination box, two of the groups were run in a white 
box, and two of the groups were run in a middle gray box. 
One of the groups in each box was given food reward fol- 
lowing a response to the white stimulus and not rewarded 
following a response to the black stimulus. The other group 
was given food reward following a response to the black 
stimulus and not given reward following response to the white 
stimulus. Grice’s error score for single stimulus presen- 
tation discrimination was used. The rats were given twenty 
trials a day, ten to the positive stimulus and ten to the neg- 
ative stimulus. They were run to a criterion of 18 out of 
20 correct responses on two successive blocks of ten trials. 
Errors and trials to criterion were used as indices of per- 
formance. 

The results were found to be in agreement with a re- 
lative rather than an absolute interpretation of stimulus 
intensity effects. In the black box the white positive group 
had significantly fewer errors and trials to criterion than 
did the black positive group. There was no significant dif- 
ference between the groups in the gray box. In the white 
box the black positive group had significantly fewer errors 
and trials to criterion than did the white positive group. 

The results are discussed in relation to the hypothesis 
that stimulus intensity effects result from generalization of 
extinction from the contextual stimuli to the cue stimuli. 


Also an interpretation which includes the role of the orienting 


response in discrimination learning is considered. 
107 pages. $1.34. Mic 55-1334 





DECREMENTS AND GAINS IN MOTOR 
PERFORMANCE ASSOCIATED WITH 
MASSING, EFFORT, AND PACING 


(Publication No. 14,145) 


Robert Seibel, Ph.D. 
State University of Iowa, 1955 
Chairman: Professor Don Lewis 

A theory is presented which attempts to explain some 
of the apparent inconsistencies found in recent motor 
learning studies in which “effort” was a variable. The 
theory attempts to link the effects on skilled performance 
of changes in the massing of practice, changes in speed of 
pacing, and changes in effort requirements. All three var- 
iables are said to affect the rate of energy expenditure of 
the performing subjects, and consequently, accumulated 
fatigue effects. Accumulated fatigue effects depress skilled 
performance scores. A distinction is made between skilled 
performance and gross rate of response, and it is pre- 
dicted that the gross rate of response for a paced task will 
be independent of changes in effort requirements and 
changes in massing of practice. The often demonstrated 
superiority of skilled performance under distributed con- 
ditions of practice is also predicted by the theory. Sev- 
eral other specific predictions are drawn from the theory. 
These predictions are specified in terms of relative mea- 
sures of decrements and gains in time on target scores. 
The definition and rationale of these relative measures 
is given. 

An apparatus was constructed, and an experiment per- 
formed, to test the predictions. The apparatus provided 
a paced tracking task, and yielded concurrent measures of 
skilled performance (time on target) and gross rate of re- 
sponse. Provision was also made for changing the force 
and rate-of-pacing requirements. 

A massed-practice group and a distributed-practice 
control group were run for 640 seconds of practice under 
each of the following sets of conditions: (1) faster pacing 
and heavier force requirement (FH); (2) faster pacing and 
lighter force requirement (FL); (3) slower pacing and 
heavier force requirement (SH); and (4) slower pacing and 
lighter force requirement (SL). The massed-practice 
groups had 80-second trials separated by intertrial in- 
tervals of 15 seconds. A three-minute period was sub- 
stituted for the 15-second intertrial interval between trials 
six and seven (after 480 seconds of practice). The distri- 
buted-practice groups had 20-second trials separated by 
intertrial intervals of 25 seconds. A three-minute rest 
period was substituted for the 25-second intertrial interval 
between trials 24 and 25 (after 480 seconds of practice). 

For time-on-target scores, the distributed-practice 
groups were superior to the massed-practice groups for all 
four sets of conditions. 

The gross-rate-of-response measures were essentially 
equal for all groups practicing under the same speed of 
pacing requirement, the measures being independent of 
changes in effort requirements and changes in massing of 
practice. 

The time-on-target measures for the four distributed- 
practice groups displayed decrements during practice and/ 
or gains over rest, thus failing to meet the specifications 


for distributed-practice control groups stated in the theo- 
retical section. Consequently, the predictions involving 
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relative measures of decrements and gains in time-on- 
target scores could not be tested. 

A procedure for a more positive test of the theory was 
outlined. 72 pages. $1.00. Mic 55-1335 


INHIBITION AS A FACTOR IN SERIAL LEARNING 
(Publication No. 13,820) 


Henry Davis Shanklin III, Ph.D. 
Purdue University, 1949 


Major Professor: L.M, Baker 


An investigation of the ability of a logically derived 
formula to predict the amounts of inhibition affecting in- 
dividual items in a serial learning situation. 

Theories of serial positions effects were discussed and 
evaluated. Each of these theories is shown to possess 
weakness. A formula was developed to predict the amount 
of inhibition affecting each item in a series of any given 
length. This formula is: I= 2 log P+logN- P+1. From 
the results obtained by use of this formula it is possible to 
predict the rank order of learning of the items. 

Serial learning data obtained from 12 studies performed 
by others on individuals and from the author’s experiment 
using groups of 30 and 36 subjects were ranked. Rank order 
correlations were calculated between the empirical ranks 
and ranks predicted by the use of the formula. The cor- 
relations range from .73 to .99 with all except 9 of 51 cor- 
relations having values greater than .85. 

Twenty-four subjects were used in a subsidiary experi- 
ment designed to test prediction when the recall order of 
the items is different from the original presentation order. 
From the formula it is predicted that there will be a sig- 
nificant difference between percentage of errors made on 
items two and eleven in a twelve word list if the original 
and recall orders are the same. When these items are the 
first presented, no difference is expected. In the first case 
the CR was 5.6 indicating a highly significant difference, in 
the second, it was 1.5 which is not significant. These re- 
sults are consistent with the predictions. 

The primary conclusions were as follows: 

1. The formula accurately predicts serial position ef- 
fects where the orders of learning and recall of the items 
are the same. This holds for the subjects and conditions 
used in the experiments from which data were obtained. 

2. The formula predicts successfully in situations in 
which items two and eleven were the first items recalled. 
This is subject to the same restrictions as above. 

45 pages. $1.00. Mic 55-1336 





THE CLASSICAL CONDITIONING OF THE 
CONSUMMATORY RESPONSE AS A DETERMINANT 
OF INSTRUMENTAL PERFORMANCE 


(Publication No. 14,149) 


Larry Stein, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Kenneth W. Spence 


The present experiment was concerned with Spence’s 
proposal that the classical conditioning of the consumm- 
atory response and its generalization forward to the in- 
strumental stimulus complex are the mechanisms under 
lying the development of a motivational factor that plays 
a crucial role in the determination of performance in an 
instrumental learning situation. A critical test of this 
formulation lay in the possibility of demonstrating that 
this motivational factor (K) could be manipulated inde- 
pendently of the learning (H) of the instrumental response. 
In Experiment I direct feedings were administered following 
a non-rewarded training sequence in an attempt to demon- 
strate such an effect. The results of this experiment 
indicated that the direct feedings had no effect on subse- 
quent performance, but these negative results were taken 
to be inconclusive as this direct feedings manipulation 
also could have involved a loss in habit strength during 
the test trial as a result of stimulus change. 

In Experiment II this hypothesis was tested by pre- 
senting the reward daily on every training day about 15 
minutes after the non-rewarded run; it was presumed that 
this procedure would eliminate or minimize the stimulus 
change associated with the direct feeding procedure of 
Experiment I. Again, no performance increase was ob- 
tained, but observational data suggested that a conditioned 
discrimination had been established, resulting in the in- 
hibition of rc on the running trials. This hypothesis was 
tested by disrupting the discrimination by means of rein- 
forced test runs and then comparing the subsequent per- 
formance level with that of a non-fed control, and also 
with that of a food control. The performance of the non- 
rewarded control was exceeded even when the effects of 
the reinforced “disruption” trials were taken into account; 
the performance of the rewarded control was superior to 
that of the daily direct feedings group, but this superiority 
was considerably diminished as compared to that during 
the pre-disruption phase. 

These results were taken as evidence supporting the 
view that the action of reward is at least partially inde- 
pendent of the learning of the instrumental response. 

70 pages. $1.00. Mic 55-1337 


THE PERCEPTUAL ELABORATION OF 
A STROBOSCOPIC PRESENTATION OF 
THREE CONTIGUOUS SQUARES 


(Publication No. 13,735) 


Hans H. Toch, Ph.D. 
Princeton University, 1955 


The study was designed to explore the perceptual pro- 
cessing of visual presentations rapidly succeeding each 
other in time. It was based on a condition in which three 
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adjacent squares were flashed in bab sequence, i.e., the 
middle square preceeded the other two, which flashed | 
Simultaneously. 

The basic condition was derived from an experiment by 
P. Scheffler, who found that the square flashed first in such 
an arrangement tended not to be perceived. Analogous ob- 
servations have been made under the headings of metacon- 
trast and tachistoscopic masking. 

It was the purpose of the study not only to explore the 
conditions for the phenomenon further, but also to use it to 
gain some insight into the mechanics of perceptual proces- 
sing. With the latter objective in mind, (1) the phenomenon 
was studied with different kinds of figural content; and (2) 
squares were arranged into more complex presentations 
than the three-square one. In the case of these complex 
presentations, it was postulated that any given square would 
be perceived in line with meanings unconsciously assigned 
to the presentation in which it was contained. 

The apparatus permitted independent variation of flash 
brightness and interval, as well as of the order, location 
and number of squares. It permitted the introduction of 
figural content by means of photographic transparencies. 
Flash duration was kept constant at approximately 50 milli- 
seconds. 

Eight observers were used with a total of thirty con- 
ditions each. One third of these conditions aimed at a closer 
specification of the conditions for the “basic” phenomenon; 
one third featured different degrees and kinds of figural 
content, and the rest consisted of various “sequences” of 
Squares. 

The modal response to the three squares was “two 
squares moving away from the center.” This movement, 
as well as an increase in the brightness of the squares, 
were found to be the contribution of the square which was 
not perceived. This fact was interpreted as ruling out a 
simple “inhibition” hypothesis, a conclusion further sup- 
ported by the fact that the perception of the center square 
was not all or none, but at times curtailed. 

The phenomenon was found to be favored by figural 
similarity and increased brightness, and to be affected by 
the length of the interval. It was obtained when the center 
Square impinged on one eye and the outside squares on the 
other, making a retinal explanation unlikely. 

Content in the middle square was largely perceived as 
dark figures surrounded by faint halos, suggesting a “clas- 
sification” process whereby the figure was divorced from 
its square, prior to elaboration. Identical playing cards and 
continuous horizontals were as a rule not perceived at all, 
suggesting that the nature of the content could determine the 
nature of the classification. 

Sequences were found to result in kinds of disposition 
related to their ordinal aspects. The same square in dif- 
ferent presentational sequences could be perceived as a 
bright square, a dim square, a brief square of longer dura- 
tion, an amorphous flash of light, a movement terminal, a 
vague feeling that “something might be there” or as nothing 
at all phenomenally isolable. It was concluded that the 
perceptual disposition was a function of the role assigned 
to impinging events in whatever sequence is meaningful to 
the perceiver. 105 pages. $1.31. Mic 55-1338 





A THEORETICAL AND EXPERIMENTAL 
ANALYSIS OF TEAM BEHAVIOR 


(Publication No. 12,740) 


Norma Wegner, Ph.D. 
The University of Connecticut, 1955 


In an attempt to account for the findings that groups 
perform more efficiently than individuals on a standard 
motor learning task, teams of four subjects (quads) and 
single individuals were run under a variety of experimental 
conditions. These conditions were selected to test various 
hypotheses emanating from a logico-deductive theoretical 
analysis of the data. Possible explanations for team su- 
periority considered are that group members share inhibi- 
tion, that they are more motivated than singles, that they 
supplement one another’s skills, that their contributions 
combine additively in teams, or that it is the best team 
member who determines the level of team performance. 

A non-Hullian hypothesis also advanced was that in the team 
condition the apparatus is simply more mechanically ef- 
ficient. 

The results did not clearly differentiate the relative 
value of the hypotheses. The two least likely explanations 
were that individual contributions combine additively in 
teams, or that team performance is determined by the 
individual skill of the best group member. Group perfor- 
mance showed improvement with increased motivation, 
with decreased inhibition, with greater mechanical support, 
and with larger amounts of practice. The results also 
strongly indicate the following: 

1. Individual skills transfer highly to group perform- 
ance, but team skills transfer little to individual 
performance. 

2. The greater the skill of its component members, 
the better the team performance. 

Our findings also suggest that a team performance re- 
quiring very close cooperation among the team members 
(the kind of group we call an aggregate organism) mani- 
fests many characteristics of the individual performer, 
but also possesses certain special properties. This study 
reveals the following characteristics of the kind of teams 
we have investigated: 

1. The aggregate organism learns. 

2. The aggregate organism (team) is consistently su- 

perior to the individual. 

3. The aggregate organism is affected by inhibition, 
in the same ways as the single performer. 

219 pages. $2.74. Mic 55-1339 
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AN EMPIRICAL TEST OF THE 
GRASSMANN-MAXWELL THEORY 
OF COLOR VISION 


(Publication No. 13,578) 


Richard Eugene Wienke, Ph.D. 
University of Illinois, 1955 


A historical review of color mixture experiments indi- 
cates that all previous investigators have assumed lumi- 
nance to be additive either as a scalar or as a vector. 
Grassmann and Maxwell were the first to make the vector 
assumption. 

An empirical test was made of vectoral additivity. A 
Cohen colorimeter was used with six subjects. They made 
metameric matches with wave-lengths 470 mu, 550 mu, 
630 mu, and a standard selected at 10 mu intervals from 
400 mu to 700 mu. The energy within the primaries and 
the standard was measured by means of a calibrated ther- 
mopile and galvanometer. These measures were trans- 
formed into the spectral matrix. 

The nature of luminance was tested both by scalar ad- 
dition and by a method of vector analysis proposed by 
Cohen and Gibson. It was found that the experimentally 
derived scalar curve was a fair approximation of the I.C.I. 
visibility curve; but a scatter plot indicates considerable 
dispersion in the green. A Pearson product moment cor- 
relation of 0.925 was obtained between the two sets of data. 

The vector analysis generated a visibility curve which, 
except for the imaginary portions, is in good agreement 
with the empirically derived visibility curve of Gibson and 





Tyndall. A scatter plot between the squared values of ex- 
perimentally derived curve and the squared values of the 
I.C.I. curve indicates a good fit between the two sets of 
data. A Pearson product moment correlation of 0.986 was 
obtained between these data. 

The vector analysis suggests two “excitor” receptors 
and one “inhibitor” receptor. These receptors were found 
by weighing the spectral matrix by the dimensions found 
by the factor analysis. Factor I is named receptor I, 
Factor II is named receptor II, and Factor III is named 
receptor III. Factor III is imaginary in a mathematical 
sense, and is interpreted as inhibition of response of the 
two excitor receptors. 

The concept of inhibition allows for the explanation of 
the results obtained by Pieron. Pieron found a deficit in 
observed luminosity of about 10% from the expected values 
when he mixed complementary colors. This concept also 
allows for the explanation of the negative values in the 
green component at the blue portion of the spectrum in 
Wright’s fundamental sensation curves. These studies can 
not be explained if the scalar assumption of luminance is 
made. 

In view of the evidence presented, it is concluded that 
luminance is a vector quantity, and that the Grassmann- 
Maxwell theory should be adopted. Research implications 
inherent in the Grassmann-Maxwell theory are briefly dis- 
cussed, and it was pointed out that this theory defines the 
color space and therefore the visual space. It thereby 
serves as a convenient unifying concept for the integration 
of visual phenomena. 132 pages. $1.65. Mic 55-1340 
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A KERYGMATIC APPROACH TO CHRISTIAN 
EDUCATION WITH SPECIAL REFERENCE TO 
IMPLICATIONS CONCERNING WRITTEN CURRICULUM 
FOR CHILDREN AGED FOUR THROUGH ELEVEN 


(Publication No. 13,078) 


Iris Virginia Cully, Ph.D. 
Northwestern University, 1955 


This dissertation addresses itself to the problem: 
“What is the Church’s understanding of her nature and 
task, and what is the bearing of this understanding on the 
methodology of the written curriculum for children?” The 
study begins with an examination of the presuppositions for 
methodology. Experimentalist education and theological 
method are set contiguously for comparison and contrast. 
The conclusion is reached that both the cultural school and 
the Church have areas of responsibility in the life of the 
child. Unless the Church recognizes and seeks to fulfill 
her responsibility, her essential task remains undone. 

The context for Christian education, the Church, is de- 
scribed as a living community drawn out from the cultural 
community by a particular loyalty to Jesus Christ, the 
Lord. This community is founded on the Kerygma, the 
proclamation of God’s salvation, offered to all mankind in 
Jesus Christ. This Kerygma yields many types of teach- 
ing, Didache, such as the explanation of the Gospel in terms 
of sacraments, creed, and doctrine; the moral implications 
of the Gospel for the life of the believer; the evangelistic 
task — proclaiming the Gospel to all the world; and the 
apologetic task of explaining it to those who are indifferent 
or opposed to it. 

The Kerygma is basically a teaching about God, and this 
becomes the content for education. The creative work of 
God is known through the revelation of his love as Re- 
deemer. He has shown himself Lord of history, and the 
consummation of history is within his purposes. God has 
come into human life incarnate in the person of Jesus of 
Nazareth, who by his perfect love and obedience overcame 
the power of evil through the Cross, and by his Resurrec- 
tion indicated further that the reign of God had begun. God 
by his Holy Spirit empowers the believer for holy living 
and gives eternal life to those who are redeemed. 

Those persons to whom God offers redemption are 
shown, in contemporary Studies, to have anxieties and 
fears, to need love and acceptance. The biblical view ac- 
knowledges man’s need as the result of his separation in 
sin from God, who offers him a relationship in love. God 
discloses himself (revelation) by grace, to which man 
responds in faith through prayer. 

The bases for methodology are found in media for com- 
munication: worship, the Bible, the sacraments, and deeds 
of loving service. The background for methodology com- 
prises the Church, the Church year, personal relationships 
within the Church, the Church school, the family, and the 
teacher. Methods by which these theological understand- 
ings can be made relevant to the life of the child in the 
Church through the written curriculum are: participation, 
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through the Bible, the teacher and the arts; recognition, 
the encounter by which he appropriates the faith as his 
Own; and communication, through the expression of ex- 
periences and ideas, sacraments, the Bible and deeds of 
service. 

The following implications for the writing of curriculum 
follow: 

1. The Church would be interpreted as a fellowship of 
Christians through which the child learns about the Gospel 
relevantly for his life. 

2. The Bible would be understood as the written rec- 
ord of God’s saving revelation in historic acts, especially 
incarnate in Jesus Christ. The chronological primacy of 
the Kerygma to the Didache would be recognized. 

3. The relationship between God and persons would be 
understood in biblical terms as man’s need and God’s re- 
deeming answer. 

4. The teaching about Christian conduct would be ap- 
proached as the resultant of God’s prior redeeming action 
and as a testimony to his work. 

). Existential methods are needed for carrying a dy- 
namic biblical faith. 402 pages. $5.03. Mic 55-1341 


AN ANALYSIS OF RELIGIOUS COMMITMENT 
(Publication No. 13,975) 


Rex Robert Dolan, Ph.D. 
Columbia University, 1955 


How the Subject Was Chosen. 

The place of religious commitment in contemporary 
discussions and studies of religious experience is one of 
paramount importance. The reasons for the current in- 
terest in this subject are interwoven in a complex of his- 
torical circumstances and twentieth centruy thought trends. 
Few, however, have chosen to examine religious commit- 
ment analytically in the setting and language of the mid- 
twentieth century. The contribution which such an analysis 
might make at the present time, constituted the first fac- 
tor that persuaded the author to make a study of religious 
commitment. 

A second factor arose from the author’s vocation as 
the pastor of a congregation. One of the primary aspira- 
tions of the pastor is that his ministry will result ina 
positive and practical enrichment of the thought and life 
of the congregation and the community which it serves. 
The first is the constitution and communication of reli- 
gious commitment to a congregation and community. The 
second is the presentation of some help or guidance in the 
task of distinguishing genuine religious commitment. The 
opportunity to study these problems and tasks at some 
length provided a second reason for embarking upon an 
analysis of religious commitment. 
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The Approach Adopted. 

The approach adopted has been to analyze religious 
commitment from a particular point of view. The view 
taken in this dissertation sees religious commitment as 
commitment to an Infinite Person. We have included typical 
examples of current religious commitment literature from 
both Christian and Hebrew sources. This material is not 
intended to provide an inclusive digest of religious commit- 
ment literature but rather to illustrate particular features 
of the subject. 


The Plan. 

The plan adopted is as follows. In Chapter One religious 
commitment is compared to commitment to moral causes 
and with social commitment to persons. The metaphysical 
question of the ultimate relation between morality and re- 
ligion is avoided (as far as possible) and attention turned 
to the language of various commitments as found in life 
Situations. 

Chapter Two considers the bearing on the purpose of the 
dissertation, of (a) psychological analysis of religious com- 
mitment, (b) phenomenological description, and (c) existen- 
tial account. Discussions of religious experience from all 
three of these standpoints have been concerned with re- 
ligious commitment. 

Chapter Three turns to the “mythologies of religious 
encounter” as Dr. Herbert W. Schneider describes the ex- 
positions of religious commitment that are current today. 
The materials we have chosen are from the Hebrew and 
Christian traditions. Abram Heschel and Martin Buber 
are sources for the Hebrew; John Baillie, Emil Brunner, 
C.S. Lewis and Herbert H. Farmer for the Christian. 

From this material we have chosen to distinguish one major 
feature of religious commitment, herein called “priority”. 
As a Salient feature of religious commitments it may serve 
to distinguish religious commitment. Those commitments 
may be regarded as “religious commitments” which exhibit 
“priority”. 

The final chapter offers further illustration and discus- 
sion of religious commitment, pointing to a second but not 
unrelated feature of religious commitment which we have 
chosen to call “communion”. The nature of communion as 
a Divine-human relation prohibits simple, precise definition. 
Therefore the exposition has taken three forms: (1) A for- 
mal, descriptive (but not definitive) statement of communion; 
(2) An outline in confessional form of common communion 
situations; (3) An exposition of some of the fruits of com- 
munion — “faith”, “growth” and “community”. 


The Contribution. 

The major contribution of the dissertation is the selec- 
tion and exposition of the two features of religious com- 
mitment — “priority” and “communion” — which may serve 
as norms toward the choice of genuine religious commit- 
ment. We acknowledge the limitations of setting forth such 
norms but submit that the persistent obligation to distinguish 
authentic religious commitment in religious experience, is 
sufficient warrant for the attempt. 

189 pages. $2.36. Mic 55-1342 














FACTORS DIFFERENTIATING BETWEEN EFFECTIVE 
AND INEFFECTIVE METHODIST MINISTERS 


(Publication No. 13,097) 


Douglas Ewing Jackson, Ph.D. 
Northwestern University, 1955 


The minister, the pastor-in-charge, is the key person 
in the work of the Church. In the several denominations 
his role varies, but in each one his role is that of leader. 
The functions of leadership are assigned to him as a part 
of his professional duties. Whether he fulfills the role of 
leader or not determines the effectiveness of the minister. 
If he fails to perform the functions of leadership, then his 
service to the Church will be ineffective. 

This study was initiated to test the thesis: It is pos- 
sible to discover differentiae between effective and ineffec- 
tive ministers. The investigation probably left undiscov- 
ered some of the differentiae, but it did succeed in the 
establishment of the thesis. 

The thesis was established because ministers hold in 
common a number of attitudes and opinions which make 
possible relatively accurate ratings of other ministers in 
terms of effectiveness and ineffectiveness. A representa- 
tive group of ministers, serving as peer-group electors 
for this study, chose two groups of clergymen, effective 
and ineffective. These two groups were classified in this 
study as the effective and the ineffective nominees. 

The nominees as a whole were representative of the 
universe of ministers serving the Methodist Church in the 
north central area of the United States. The nominees, 
when divided into effective and ineffective categories, 
showed significant differences. These differences were 
obvious to the elector-pastors who categorized them. The 
electors held comparable opinions, despite any social or 
religious variations which might have prevailed. 

Sixty-two per cent of the nominees completed answers 
to a test known as the Counseling Aid Form. This par- 
ticular test was developed by Murray Leiffer and has been 
used at Garrett as an aid to counseling ministerial students. 
The C. A. F. was chosen for use in this study because of 
its superiority over other tests in any investigation of the 
determinants of effectiveness within the ministry. The 
C. A. F. proved in this study to be a valuable instrument 
in detecting differences between effective and ineffective 
ministers. 

The Counseling Aid Form secured important data con- 
cerning the religious participation of the parents of minis- 
ters and the effect of such participation upon the profes- 
sional services of the sons. Attendance at worship services 
on the part of the mother is an important factor inclining 
the son toward effectiveness. The leadership of both 
parents in the local church and/or the prevalence of fam- 
ily worship directed the steps of the young man toward 
effective ministerial leadership. 

Other data from the test indicated that effective and in- 
effective ministers differ sharply. Shy, submissive indi- 
viduals make poor ministers while dynamic persons are 
more apt to be effective ministers. Bad work habits pro- 
duce ineffectiveness while good work habits influence 
toward effectiveness. The possession of basic professional 
skills contributes greatly to effectiveness in the ministry, 
while the lack of basic skills nearly always produces in- 
effectiveness. The ability to think dispassionately, to 
weigh facts, and to arrive at decisions is an ability which 
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the effective ninister needs. The C. A. F. tests these de- 
terminants of effectiveness so well that it furnishes suffi- 
cient information to eliminate a number of unfit students 
from seminaries. 


This study also investigated the careers of the nominees. 


A ten-year post-selection period revealed increasing dif- 
ferences between the effective and ineffective ministers. 
Analysis of the careers of the ministers used in this study 
indicated that there was some, but not absolute, merit in 
the distinctions which arise from the observation of “suc- 
cess” criteria. 

This study indicated that ample evidence exists for an 
evaluation of the effectiveness of any minister. Recruit- 
ment and training programs for ministers should take into 
consideration the determinants of ministerial effectiveness. 

188 pages. $2.35. Mic 55-1343 


A CRITICAL AND ANNOTATED TEXT OF 
JUDAH b. BENJAMIN ANAV’S COMMENTARY ON 
AL-FASI TO BEZA, FROM TWO MSS., WITH AN 

INTRODUCTION ON HIS LIFE, FAMILY AND WORKS 


(Publication No. 13,752) 


Rabbi Abraham Neustein, D.H.L. 
Yeshiva University, 1953 


The purpose of this study is to present a critical and 
annotated text of Judah ben Benjamin Anav’s commentary 
on Al-Fasi to tractate Beza, preceded by an introduction 
that deals with his ancestry, life and works. From a con- 
sultation of Judah’s works, in Ms., his published work and 
other pertinent authorities, a number of significant conclu- 
sions were drawn: 

1. Judah had an intimate knowledge of the Talmudic and 
halakhic works extant in his day. 

2. A remark that Judah makes indicates that he either had 
not studied the Pirke de Rabbi Eliezer or that he had but 
that the work was not available when he wrote his commen- 
tary. 

3. It is permissible for Italian Jews to read the weekly 
portion of the Bible in Italian. 

4. Contrary to the opinions of the Zemah David, Sifte 
Yeshenim and Seder ha-Dorot, Judah could not have been 
the author of the Tanya. 

0. Judah wrote works that are not extant and not indicated 
in the catalogues of libraries. Bibliographers take note. 
6. There is proof that Judah’s commentary is on Al-Fasi. 
7. Judah was influenced by Rashi. His commentary is, 
however, more extensive than Rashi’s. 

8. The thesis included findings on: 

a. Textual Differences between Ms. and Printed Trac- 
tate Beza. 

b. Textual Differences between Ms. and Yerushalmi. 

c. Textual Differences between Ms. and printed text of 
Al Fasi. 

9. Obadiah of Bertinora was influenced by Judah. 
10. Judah is quoted by Shibbole ha-Leket, Tanya and Shiure 
Braha. 

The author believes that Judah’s works should be pub- 
lished, since they are a contribution to Talmudic and halak- 
hic literature. 214 pages. $2.68. Mic 55-1344 
































CHARLES GORE, ANGLICAN APOLOGIST 
(Publication No. 13,985) 


Robert Jeffress Page, Ph.D. 
Columbia University, 1955 


Although he wrote extensively, the place of Charles 
Gore, (1853 - 1932), in the development of Anglican theol- 
ogy is by no means as clearly established as is his prom- 
inence as an ecclesiastical figure. 

It is the argument of this dissertation that Gore is best 
understood as an apologist for the Church of England, 
striving to meet the intellectual and social challenge of 
his period. His life and authorship were devoted to a re- 
statement of the Christian faith in the face of a serious 
breakdown of belief. He differs from most apoligists of 
his period in that he refused to isolate intellectual assent 
from life in the Church. He was, moreover, a moralist 
who understood redemption as a process which involved 
growth toward moral perfection, as well as God’s accept- 
ance of the sinner. Gore also had a burning passion for 
social justice. 

In his apologetic Gore drew upon the classic tools of 
Anglican theology, stressing Anglicanism as the via media 
and the authority of scripture, interpreted by tradition. 

He sought an economy in essential doctrine which he found 
in the historic creeds. He advocated the full use of human 
reason in understanding and defending the faith of the 
creeds. 

Distinctive in Gore is the weight given to scripture and 
history studied critically. This introduces a factor which 
significantly modified the rigid structure of Tractarian 
orthodoxy regarding the doctrines of the inspiration of 
scripture, the Incarnation, and sin and the fall. Gore 
failed to follow the full implication of the historical method 
in treating the authority of the creeds and the doctrine of 
the ministry. 

While striving to restate the Christian faith in thought 
forms more congenial to his age, Gore did not approach 
modern thought uncritically. He saw clearly where “lib- 
eral” theology was headed and was aware of the limitations 
of the criticism of his day. His critique of the assump- 
tions of “liberal theology” and Victorian optimism in the 
social sphere was keen and incisive. This factor, coupled 
with his deep understanding of the Christian tradition and 
his own spirituality, gave his writings a depth and religious 
power equaled by few, if any, of his contemporaries. 

One finds in Gore a new spirit and direction in Anglican 
theology. Seen as an apologist for the Church of England, 
his debt to the Anglicanism of the 17th century, to the Trac- 
tarians, to “Christian socialists” like F. D. Maurice and 
B. F. Westcott, and his relation to modern thought, emer- 
ges clearly. His achievement for his generation in main- 
taining the faith of the creeds, while attempting to face the 
problems posed by the new science, biblical criticism, and 
the widespread apathy of the Church toward social issues, 
is of real importance. One can learn much by attention to 
Gore’s method and to the part he has played in the develop- 
ment of the “liberal Catholicism” of the contributors to the 
volume Essays Catholic and Critical. 

The study is divided into eight chapters. Chapter I 
deals with the breakdown of belief, the mind Gore brought 
to the challenge of his day, and his theological intention. 
Chapter II examines Gore’s theological method and his 
Anglicanism. Chapters III and IV discuss Gore’s position 
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as regards the Bible and higher criticism and the critique 
of modernism. Chapters V, VI, and VII deal with the re- 
statement of the doctrines of the Incarnation, sin and re- 
demption, and the Church, ministry and sacraments, which 
comprise together the core of Gore’s theology. Chapter 
VIII deals with his work as a social prophet. The secondary 
material on Gore is discussed in the Introduction and a 
bibliography of Gore’s writings and all secondary material 
known to the author is given in an appendix. 

283 pages. $3.54. Mic 55-1345 


THE “CHURCH” AND “SECT” IN AMERICAN LABOR 
(Publication No. 14,175) 


Calvin James Sutherlin, Ph.D. 
Boston University School of Theology, 1955 


Major Professor: Walter E. Muelder 


This study began with the “church” (ecclesia) and the 
“sect” as “types” in the Sociology of Religion. These con- 
cepts are then transferred to the Sociology of the Labor 
Movement. The period of time between 1870 and 1954 was 
chosen for the analysis. Major labor organizations such 
as the Knights of Labor, the American Federation of Labor, 
and the Congress of Industrial Organizations were studied. 
Minor developments such as Anarchism, the Socialist Labor 
Party, the Industrial Workers of the World, the Socialist 
Party, and the Communist Party were analyzed as follows: 

1. Anarchism related to the labor movement was struc- 
turally and ideologically similar to mysticism in religion. 

2. In the Socialist Labor Party there were tendencies 
toward political sectarianism. In the withdrawal from “day 
to day” action the group attempted to maintain purity of 
doctrine. 

3. The Socialist Party’s activities suggest a type of 
association which became an “order” within major labor 
organizations. 

4. The Industrial Workers of the World were a sect 
within the meaning of the terminology of Ernst Troeltsch 
(as he described the type in The Social Teaching of the 
Christian Churches). 

). The Communist Party action in labor at times ex- 
hibited a maximum hostility toward official labor leader- 
ship. The unions were to be means to the “revolution”. 
There are tendencies here to Calvinism’s emphasis which 
led to maximum tensions with the “World”. 

6. The Knights of Labor were not characterized as 
“church” or “séct”. 

7. The American Federation of Labor was not a sect 
type association. Especially in the 1920 period there was 
a tendency toward a third type of voluntary or independent 
association. The organization concentrated upon limited 
objectives and endeavored to become a part of the nation. 

8. In the Congress of Industrial Organization unions 
there were examples of “church type” tendencies. These 
developments occurred in connection with changes in the 
state “apparatus” in the period subsequent to 1932. There 
was also a tendency to revert to the pattern of the American 
Federation of Labor of the 1920 period. 

Certain general conclusions are also summarized: 

1. There were marked parallels at some points between 
associations in the field of labor and those types set up by 











Ernst Troeltsch in the field of religion. 

2. The specific types of associations described in the 
Sociology of Religion have a usefulness in the study of 
American labor unions. Existing parallels in the two fields 
make possible a descriptive labor analysis from the point 
of view of religion. The “tool of analysis” taken from the 
Sociology of Religion provides a convenient standard for 
drawing comparisons and contrasts. 

When applied to the American Labor movement, the 
Troeltsch typology of religion should be employed within 
strict limitations. Furthermore, a study of late nineteenth 
and early twentieth century historical, ideological, and so- 
ciological developments is basic to a comparison such as 
has been attempted. The characterization of an association 
necessitates a study of its “world”. There is also a need 
to use considerable care in the following respect: One 
must not “read into” a given or historically developed as- 
sociation the characteristics which correspond to pre- 
determined static concepts. If employed within definite 
limitations, certain concepts developed in the Sociology of 
Religion may have value for a descriptive analysis of the 


American labor movement. 
339 pages. $4.24. Mic 55-1346 


THE CLASS-RELATED CHARACTERISTICS 
OF LAY LEADERS IN THE CHURCHES 
OF A SMALL MID-WESTERN CITY 


(Publication No. 13,142) 


Charles Lundeen Swan, Ph.D. 
Northwestern University, 1955 


This is a study of lay leadership in eight Protestant 
churches in a Mid-western city of less than 10,000. It is 
designed to test the thesis that in class-related character- 
istics church lay leaders differ less from followers in 
their churches than from leaders in other churches. 

Two instruments of research have been developed. The 
first is based on the definition of the leader as a person 
chosen by his fellow members as one who is likely to ad- 
vance the work of the church in four activities: bringing 
new folk into the church, teaching classes and leading 
meetings, taking care of church finances, and leading in 
other church work. It consists of a ballot carrying the 
names of all church members and permits their selection 
of leaders. The results of the ballot distinguish between 
groups of leaders and their followers. 

The second instrument consists of a questionnaire de- 
signed to secure data on patterns of thought and interest, 
educational status and mobility, occupational status and 
mobility, residential status and mobility, economic status 
and integration in the church group. This organization of 
characteristics is shown to approximate the form used in 
the description of culture by many authorities, and is ap- 
priate in this instance since class is understood as a sub- 
culture in the community. 

In order to establish clearly the class-related character 
of the traits described by the questionnaire, a delineation of 
the class stratification of the city has been made, based on 
two indices of class status corroborated by data on class 
consciousness in the community and membership in certain 
clubs and associations. The two indices are (1) residential 
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status based upon the assessed taxable value of residential 
properties and (2) occupational status. The property values 
have been used, together with informants’ judgments, to 
divide the city into thirty zones of homogeneous housing 
which have been graded on an eight point scale. Occupa- 
tional status is based on the scoring, by seven informants, 
of 701 occupations and positions listed in the questionnaire. 
This scoring makes possible the classification of all the 
occupations listed in the City Directory in seven classes 

of occupational status. A high correlation between occu- 
pation and residential values is found. 

By scoring all church members on occupation and resi- 
dence and by including the status of the zone in which the 
church building is located an index of class status is ob- 
tained for each church. The churches are found to have a 
definite rank order in class status. 

Nineteen traits of church members, data on which have 
been secured through the questionnaires, are shown to be 
highly correlated with the class status of the churches and 
may, therefore, be regarded as related to class. The 
traits include five interests (in revivalist subjects, re- 
ligious behavior, ethical behavior, inspirational subjects, 
criticism of the church), three reasons for affiliating with 
the church (convenient location, family and denominational 
ties, doctrines and beliefs), three traits of educational 
status, and two of educational mobility, residential valua- 
tions, occupational status and status of all occupations ever 
practiced, income bracket, desire for education and travel, 
and frequency of church attendance. 

Comparisons on the basis of these traits of leaders 
with followers and leaders with leaders in other churches 
show that most differences are not significant, but sig- 
nificant differences appear more often between leaders 
and other leaders than between leaders and followers, and 
that differences between leaders and other leaders tend to 
be significantly larger than those between leaders and fol- 
lowers. Thus the data secured in this study tends to con- 
firm the thesis proposed for testing. 
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THE WORK AND THOUGHT OF ELI STANLEY JONES 
WITH SPECIAL REFERENCE TO INDIA 


(Publication No. 14,152) 


C. Chacko Thomas, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Robert Michaelsen 


The purpose of this study is to set forth and evaluate 
the work and thought of Eli Stanley Jones with special 
reference to India. Jones has been the most famous mis- 
sionary evangelist in the world and has lived in India for 
about fifty years. His success as a missionary evangelist 
is the amazing story of a man who poured his life unself- 
ishly into the task of making Christianity a real and vital 
force. 

Having experienced Christ as his personal Lord and 
Saviour, Jones was filled with a passion to share with the 
world what he has found in Him. He was sent to India in 
1907 under the Methodist Mission Board and during the 
first eight years of his life in India, was engaged in various 





types of missionary activity. At the close of this period, 
he was “strangely drawn” toward the work among edu- 
cated non-Christians of India. Perhaps it is in his work 
with the educated non-Christians that Jones made his 
greatest contribution. He sought to re-interpret Christ in 
terms of India, for he felt that Christ could not take a per- 
manent hold on India until He is “shorn of the trappings of 
the Western Church and culture,” and adjusted to the 
national genius of the Indian people. 

Jones’ attitude towards the non-Christian faiths also 
underwent a significant change. Jones was at first dis- 
turbed to discover good and beauty in other religions, but 
later became anxious to See the best in other faiths, for 
he saw that their best is fulfilled in Christ. He was also 
willing to test his faith at the round table of religious ex- 
periences where men of various faiths shared their ex- 
periences of God and was amazed to discover that the 
non-Christian faiths are bankrupt in spite of their assets, 
for they lack Christ. 

One of the significant changes in his life was the dis- 
covery that the Kingdom of God is the new social order, 
which is a Kingdom of love and brotherhood rising above 
all distinctions of race, color and class, and whose con- 
trolling motive is cooperation, not competition. 

In order to demonstrate his teachings of the Kingdom 
of God and to identify the Christian spirit with the national 
spirit of India, Jones organized several Ashrams both in 
India and in the United States. He believes that in these 
Ashrams are found the germs of a new social order. In 
spite of all discouraging experiences with Ashrams, Jones 
has come to the settled conviction that he has discovered 
“something that has the feel of the ultimate upon it,” for 
he feels that the Ashram presents certain bases for living 
which can be universally applied. 

Jones’ method is to interpret Christ in terms of ex- 
perience and living rather than of theological argument. 
He is not a theologian, either by training or by habit of 
mind for his great concern is not so much with speculative 
doctrines as with the practical application of the teachings 
of Christ, by whose vicarious death the salvation of the 
community, as well as of the individual, was made available. 

Jones is one of the world’s greatest modern ambassa- 
dors of the Christian way of life. A few of the more con- 
servative leaders of the church have criticized him for 
some of his economic, sociological and ecclesiastical 
views. His honesty has compelled him to recognize the 
good in socialism and communism, though he refuses to 
be socialist and exposes the errors of communism. How- 
ever, those who know him well and are acquainted with his 
life and thought have no question in regard to the firm 
foundation of his teachings, which are based upon the life 
and teachings of Christ, his Lord and God. Although a few 
have criticized his ideas as visionary and his teaching as 
impractical, yet no prophet has exposed more faithfully 
than he the pagan forces which are still triumphant in our 
civilization. His is one of the most effective and far reach- 
ing voices of world Christianity today. 
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PERSONALITY AND CULTURAL FACTORS 
RELATED TO RELIGIOUS AUTHORITARIANISM 


(Publication No. 13,253) 


Mark Knight Allen, Ph.D. 
Stanford University, 1955 


The aim of this study was twofold: (1) to develop a 
scale for measuring religious authoritarianism, and (2) to 
explore some personality and cultural correlates of meas- 
ured religious authoritarianism. College students at 
Brigham Young University (Mormon), mostly freshmen and 
sophomores, were employed in both phases of the study. 

The California F scale (anti-democratic trend) was 
translated into contents drawn from Mormon beliefs. In- 
tolerance of ambiguity was the guiding concept in formu- 
lating the items. 

Four preliminary scales were formulated and item 
analyses made in perfecting the final scale. The final item 
analysis was based upon 537 college students, and the 50 
items with the highest differentiating power were retained. 
Each of these items differentiated between the highest and 
lowest quarters of the sample with a significance beyond 
the .002 level. The average corrected odd-even reliability 
quotient of the final scale was .94. Validity was checked 
by having mature judges select extreme individuals who 
fitted a verbal description of the extremes on the dimension 
of religious authoritarianism. The test scores of the ex- 
treme groups were then obtained and compared. The dif- 
ference between means of these extreme groups was highly 
significant (p<.001). The average correlation of this scale 
with the California F scale was .48. 

The Mormon scale was then employed to test the follow- 
ing hypotheses. (Freshman and sophomore samples were 
used for all hypotheses except the one dealing with amount 
of formal education.) 

1. The Mormon group was compared with similar 
groups from other colleges with the expectation that the 
Mormon group would probably test higher on the California 
F scale. In four of five such comparisons, the Mormon 
group had significantly higher F scores. 

2. The tendency to establish readily a personal norm 
in a stressful autokinetic situation was expected to relate 
positively with scores in religious authoritarianism. Ex- 
treme groups comprising 263 subjects were compared on 
this measure, but no significant difference was found. 

3. Need for achievement as measured by McClelland’s 
method of scoring TAT-type pictures was expected to re- 
late negatively to religious authoritarianism. Although the 
general trend was in the expected direction, no significant 
differences were found between the religious authoritarian 
extreme groups. 

4. Religious authoritarians were expected to show 
stronger preference for symmetrical, structured, and un- 
equivocal figures as measured by the Barron-Welsh Art 
Scale. The average correlation between art preferences 
and religious authoritarian scores was .23 (p<.01). 

5. Religious authoritarians were likewise expected to 
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prefer pictures which were representational, were clear 

in detail, tell a definite story, include status and power 
figures, and portray religious and conventional values. A 
series of 106 reproductions of classical and modern paint- 
ings and photographs were rated by extreme groups on the 
religious authoritarian dimension. Thirty-five pictures 
were located which showed significant preferences between 
the expreme groups. In all but two, the preferences were 
in the expected direczion. 

6. The self-image of religious authoritarians was ex- 
pected to follow a pattern of conventional and conforming 
values in checking adjectives in the Gough Adjective Check 
list. The authoritarians checked the following significantly 
more often (p .05, two-tailed test): cooperative, idealistic, 
mannerly, praising, submissive, forgetful; whereas the 
non-authoritarians checked the following significantly more 
often: bitter, cold, cynical, egotistical, defensive, out- 
spoken, prejudiced, self-centered, and stern. 

7. Religious authoritarianism was hypothesized as 
having a negative relationship with the amount of formal 
education a person has. High and low scoring groups 
among freshmen and sophomores had a mean difference 
in education which was significant at the .04 level, the high 
authoritarians having less education. Similar comparisons 
of other samples ranging from the freshman through the 
graduate level showed differences from the .02 to the .001 
level. 

8. That extreme troups in terms of religious authori- 
tarianism would be related to such measures of mental 
hygiene as the MMPI and the Taylor Manifest Anxiety 
Scale was postulated. No significant relationship was 
found. 155 pages. $1.94. Mic 55-1349 


STIMULUS CONDITIONS AS FACTORS 
IN SOCIAL CHANGE 


(Publication No. 14,002) 


Edwin Cohen, Ph.D. 
The University of Oklahoma, 1955 


Much work has been done in the disciplines of sociology, 
anthropology, political science, history, and economics on 
the subject of social change. The present study attempts 
to demonstrate social change in a laboratory situation, 
testing the hypothesis that social change, defined in terms 
of a change in group norms, would result from a change in 
the situation in which these norms are embedded. 

Thirty statements of moderately undesirable behaviors, 
such as “fishing without a license” were presented, with 
instructions to rate on graphic rating scales as to unde- 
sirability, to fifty pairs of subjects, half experimental, 
half control, three separate times. The first presentation 
was without embedding material. The second and third 
were with fourteen embedding items, which were rated 
along with the thirty moderately undesirable behavior 
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statements. For the experimental sample the embedding 
items were statements of very undesirable behavior, such 
as “kidnapping a baby for ransom”; for the control sample, 
they were of moderately undesirable behaviors, similar to 
the original thirty. 

For the first two presentations of the thirty items, which 
took place in a single continuous session, the pair, sitting 
side by side, were instructed to discuss the undesirability 
of each behavior with a view toward making similar ratings 
of the item on a rating board with separate blocks in two 
parallel 300 millimeter slots, one block and slot for each 
subject of the pair. For the third presentation, which took 
place immediately after this group session, the subjects 
were alone in Separate rooms, and rated the items ona 
300 millimeter paper graphic rating scale. 

Analysis of the ratings of the thirty items showed that 
a group norm was formed during the group session which 
caused members of a pair to rate a given item Similarly 
even when in separate rooms. These group norms showed 
a shift, for the experimental sample, in the direction of 
rating the thirty moderately undesirable items as less un- 
desirable when judging them in the context of the very un- 
desirable behaviors. The control sample, continuing to 
judge the thirty items in a context of moderately undesirable 
items, made no such shift. Thus the hypothesis that a 
change in situation (in this case context) will bring about 
a change in group norms (in this case agreed-upon stan- 
dards of judgment) was confirmed. 

Suggestions for further research were presented along 
the dimensions group, norm, measure, and situation. 
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A QUANTITATIVE INVESTIGATION 
OF THE RELATION BETWEEN 
MEANING DEVELOPMENT AND CONTEXT 


(Publication No. 13,473) 


Joan Sommer Dodge, Ph.D. 
University of Illinois, 1955 


Previous research indicated that the meaning which 
develops for a new word depends on the verbal context in 
which this new word appears. The present research at- 
tempted to determine and test some principles which con- 
trol the manner in which the context affects the nature of 
the meaning learned. It was decided that possible prin- 
ciples of meaning development could be found by relating 
meaning formation to more traditional areas of psychology. 
The principles finally selected for testing were arrived at 
after an examination of some identical predictions which 
Learning Theory and Congruity Theory make in this area 
of behavior. The hypothesis tested related the meaning 
which a new word (assign) acquires to both the frequency 
of its association with one or more words whose meanings 
are already known (signs) and the particular meanings of 
those signs. 

The meaning of a sign was defined as its position in a 
three dimensional space, the three dimensions being 
termed evaluative, potency, and activity. This position 
was measured by subjects’ ratings on seven point scales 
bound by polar adjectives, which a factor analysis by Os- 
good and Suci indicated were maximally loaded on one of the 





dimensions and minimally so on the other two. The more 
extreme a subject’s rating of a term, the more polarized 
the meaning of that term was considered to be, with the 
direction of the polarization being determined by which 
end of the scale the subject checked. 

Two designs were used to test the hypothesis that the 
terminal degree of polarization of the assign is a function 
of frequency of association between the signs and assign 
and the direction and degree of polarization of the signs. 
In Design I, the adjectives ‘pleasant,’ ‘brawny,’ and ‘ex- 
citable’ were associated with a nonsense term, which was 
demonstrated to be meaningless to the subjects. (Subjects 
indicated meaning by rating the nonsense term and the 
adjectives on nine scales, three representing each dimen- 
sion.) The adjectives were shown to be polarized on the 
evaluative, potency, and activity dimensions respectively, 


and minimally so on the other two. Each adjective was 


associated once, twice, and four times with the assign 
such that it appeared four times for one group of subjects, 
twice for another, and once for a third, with each group 
receiving one of the adjectives under each of the frequency 
conditions. The subjects were then retested for their 
meanings for the assign. The results indicated that the 
greater the frequency of association between a sign and 
the assign, the more polarized the assign became on the 
dimension which the sign represented. 

In Design II, the frequency of association between signs 
and assign was held constant, and direction and degree of 
polarization of the signs varied. The results indicated that 
association of the assign with signs positive on a dimen- 
sion resulted in the assign’s becoming positive on that 
dimension, and becoming negative when the signs were 
negative. There was a correlation of .79 between the mag- 
nitude of this change and the degree of polarization of the 
signs. 

The results were discussed in terms of practical and 
theoretical contributions. The competing theories were 
seen as being equivalent in this area of behavior, since 
the same predictions were made by both. Suggestions for 
future research were indicated. 
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A STUDY OF THE AFFECTIVE TOLERANCE 
AND THE TYPICAL PROBLEMS OF MARRIED AND 
UNMARRIED UNDERGRADUATE COLLEGE STUDENTS 


(Publication No. 14,578) 


Worth Roosevelt Jones, Ed.D. 
Indiana University, 1955 


Supervisor: Louis G. Schmidt 


Problem: The problem was concerned with a study of the 
ability of married and unmarried, undergraduate, college 
students to deal with affective tensions or emotional ex- 
citements and to make a comparison of the types of prob- 
lems indicated by these students. An attempt was also 
made to point out typical problems of students in relation 
to the degree of affective tolerance indicated. 


Procedure: The group investigated was 150 students, 75 
married and 75 unmarried, enrolled at Indiana University 
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during the second semester, 1954-1955. Random sampling 
was used, and the unmarried students were matched with 
the married students on the basis of age and sex. Inven- 
tories administered to the sample groups were the Inven- 
tory of Affective Tolerance, the Personal Audit, and the 
Mooney Problem Check List. After the inventories had 
been scored, raw scores, percentile scores, problems un- 
derlined, problems circled, responses to questions at the 
end of the Mooney, ages, sex, and class status were trans- 
ferred to a master data sheet to facilitate tabulation. 
Later, an item analysis of the Mooney was conducted in 
order to list typical problems of the groups in relation to 
the degree of affective tolerance indicated. To secure in- 
formation concerning the relationship between the two ad- 
justment inventories used, correlations between the Inven- 
tory of Affective Tolerance and Parts III, V, VI of the 
Personal Audit were claculated. Chi-square comparisons 
were made between data obtained from the completed in- 
ventories and marital status, and statistical significance 
was calculated at the one and five per cent levels. 





























Conclusions: Major findings and conclusions were as 
follows: 

1. Married students appeared to possess greater affec- 
tive tolerance than unmarried students. 

2. As a group, very little difference in the affective 
tolerance between the male students and the female stu- 
dents was indicated. 

3. Married, male students seemed to have a greater 
capacity for dealing with emotional tensions than unmarried, 
male students. 

4. Married, female students appeared to possess a 
somewhat greater degree of affective tolerance than un- 
married, female students. 

2. Unmarried students expressed considerably more 
problems than did married students. 

6. A larger number of problems in the area of social 
and recreational activities were indicated by the unmarried 
students than by the married group. 

7. A greater number of problems in the area of per- 
sonal-psychologica! relations were indicated by unmarried 
students. 

8. Unmarried students expressed considerably more 
problems in the area of courtship, sex, and marriage than 
did the married students. 

9. The typical problems indicated by students having 
“high” affective tolerance were primarily academic, and 
secondly, recreational and financial. 

10. The typical problems of students with “average” 
affective tolerance were related to school work and per- 
sonal-psychological relations. 

11. The typical problems of students with “low” affec- 
tive tolerance concerned personal and social relations. 

12. As many married students as unmarried students 
expressed a desire to talk ovex their problems with some- 
one on the college staff. 

13. The chief problem stated by both the married group 
and the unmarried group was the problem of finances. 

14. Married students expressed more concern over 
present problems, while the unmarried group appeared to 
be thinking more seriously about future problems. 

15. Correlational procedures indicated a positive rela- 
tionship between high scores on the Inventory of Affective 
Tolerance and Parts III, V, and VI of the Personal Audit. 
143 pages. $1.79. Mic 55-1352 


























VERBAL ABILITY IN THE UNITED STATES 
(Publication No. 13,713) 


John Burnham Miner, Ph.D. 
Princeton University, 1955 


A 20-item, multiple choice, vocabulary test with a re- 
liability of .85 was administered to a representative sample 
of the population of the United States, ten years of age and 
above, using public opinion interviewing methods. An area 
sampling technique with quota control was employed. The 
final sample of 1500 cases was selected from a larger 
group in such a way as to match the most current popula- 
tion figures for education, occupation, sex, race, age, 
marital status, and geographical area. Information was 
also available from the background questionaire on reli- 
gion, Subjective class identification, and rural-urban resi- 
dence. In addition to classifying the occupations according 
to the Census scheme an alternative system was developed 
based on the estimated intelligence demand of each job. 

With regard to education there was a Steady and reli- 
able rise in mean vocabulary score with increasing educa- 
tion both among the students and those who were no longer 
in school. Only the “college incomplete” vs. college grad- 
uate comparison in the adults failed to reach significance. 
When the system of classifying occupations in terms of 
intelligence demand was employed each of the four levels 
was Clearly differentiated with the highly skilled workers 
having the highest average score and the unskilled the 
lowest. The professionals scored above all other Census 
groups while the managers and clerical workers hada 
somewhat lower average with the salesmen just below 
them. Next came the craftsmen, farmers, operatives, 
laborers, and service workers in that order, although the 
only reliable difference between these five groups is that 
between the top and bottom categories. 

Racial differences are sizable with the Negroes scoring 
well below the whites. Reliable social class differences 
were also found with the means rising from the lower to 
working to middle class. The upper class, however, aver- 
aged below the middle class and had a disproportionate 
number of both high and low education and occupation in- 
dividuals as well as Negroes, children, and Southerners. 
Apparently for some, upper class identification is either 
a wish-fulfillment or a result of social isolation. 

Although a sex difference did not appear, there was a 
steady and reliable increment with age up to the range 35- 
44 and then a drop to the level of the 14-17 year olds. 
When, however, education was controlled it was found that 
for those with 9 or more years of education there was a 
significant rise in score between those 35-44 years old 
and the 55 and over group. 

With regard to rural-urban residence, those living on 
farms, in the country, or in communities of less than 2,500 
as well as residents of cities in the 50,000-499,999 range 
scored below those from both smaller and larger cities. 
The mean for the Pacific Coast states was well above all 
others, followed by the New England and Rocky Mountain 
areas. Next came the Middle Atlantic, East Central, and 
Border South sections with the West Central States and the 
Deep South scoring lowest. The low average for the West 
Central area appears to be a result of the relatively large 
rural population and a dearth of highly skilled workers. 

The data on religious groups indicates that the Jews 
are reliably superior to all other categories. As compared 
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with the total population the Jewish group appears to have 
disproportionately high percentages in the educational 
categories of high school graduate and above. There is 
also a concentration in the higher occupational levels as 
well as in the middle class and the large cities. Probably 
the higher Jewish intelligence is a function of cultural 
values which emphasize the importance of education and 
higher level occupations. 


160 pages. $2.00. Mic 55-1353 


SOME DIMENSIONS OF THE RELIGIOUS ATTITUDES 
OF THREE-HUNDRED ENGAGED COUPLES 


(Publication No. 13,819) 
George Albert Satter, Ph.D. 
Purdue University, 1944 


Major Professor: H. H. Remmers 


In an effort to define the factors underlying assortative 
mating, three-hundred engaged couples, drawn from the 


cities and towns of Connecticut and New York, were studied. 


Performances of these couples on a number of physiologi- 
cal and psychological measures were analyzed by the use 
of various correlational techniques. Typically, the analysis 
procedure was one of relating the responses of the subject 
with those of his chosen spouse. Preliminary analysis sug- 
gested that the primary principle of assortative mating was 
one of “likes attracting likes” in background, interest, 
ability, and attitude. Of the several hundred relationships 
which were thus defined, none departed significantly from 
this principle. 

A review of these findings suggested that a number of 
variables which might be described as “religious” tended 
to operate to a significant degree in the pairings of couples 
contemplating marriage. The related variables included 
measures of denominational preferences, trainings, prac- 
tices, and present attitude. Relationships between these 





variables (in combined form) and the other dimensions of 
background, attitude, and interest were subjected to more 
thorough analysis. 

Two-hundred twenty-seven items of background infor- 
mation and test scores, drawn from the verbal responses 
of the couples and their chosen acquaintances, were corre- 
lated with religious attitude. Of these coefficients, seventy- 
six of the 227 derived from the males’ responses were 
larger than those one would reasonably expect from the 
operation of chance; seventy-two of the females’ were simi- 
larly related. The number and complexity of these relation- 
ships suggest that “attitude toward religion” is something 
more than one’s feelings toward an “institutional object”; 
presumably, such attitudes represent but a measurable 
segment of a complex configuration of traits, abilities, and 
interests which, in the individual, are subject to alteration 
and modification from time to time and from occasion to 
occasion. 

A rough pattern of background, interest, and attitude is 
defined which, in part, succeeds in delineating those posses- 
sing favorable religious attitudes from those who have neutral 
or even antagonistic attitudes. Among members of the sam- 
ple at least, the genesis of such receptive attitudes is to be 
found in childhood homes which are unbroken by separation 
or divorce, where the relationships between parent and 
child are intimate, and where parental attachment is the 
rule rather than the exception. In the adult structure, 
such attitudes occur most frequently in personalities which 
are characterized by interest in persons (in contrast to 
things or abstractions), by a willingness to conform to the 
practices and ideologies which the traditions of our culture 
define, and by a level of intelligence which may not permit 
fine discrimination. Presumably all members of the sam- 
ple are concerned with the eventual happiness if their mar- 
riage; differential patterns as to how such successful ad- 
justment is to be attained are successfully defined. 

Factorial analysis succeeds in substantiating those 
generalizations which were made on the basis of relation- 
ship data alone. Sex differences in relationship pattern 
remains undifferentiated following such analysis. 
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MAJOR TRENDS IN SOCIAL WORK RESEARCH: 
AN ANALYSIS OF THE NATURE AND DEVELOPMENT 
OF RESEARCH IN SOCIAL WORK, AS SEEN IN 
THE PERIODICAL LITERATURE, 1900-1950 


(Publication No. 12,817) 
Sidney Eli Zimbalist, D.S.W. 
Washington University, 1955 


Chairman: William E. Gordon 


This study represents an attempt to describe the nature 
of, and trace the major developments in, social work re- 
search during the first half of the present century. The 
basic objective was to review this relatively new area of 





research in terms of function, content, and methods, con- 
centrating upon selected trends believed to be of particular 
interest from the standpoint of historical development. 

In carrying out this objective, the relevant periodical 
literature of social work from 1900 to 1950 was systemati- 
cally reviewed, with occasional extension of these time 
limits where this appeared warranted. From this base 
selective reference was made to published studies, reports, 
and books bearing upon social work research. The criteria 
which were applied in determining what types of material 
to include, and what types to exclude, are presented. 

In describing the nature of social work research in the 
past half century, three approaches are followed. First, 
the many definitions of social work research which have 
appeared in the literature are grouped, compared, and 
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evaluated. A new definition is suggested, synthesizing what 
was thought to be the best component of previous ones, and 
reconciling certain conflicts among them. Second, the 
various Classifications of social work research found in 
the literature are collated, and an attempt is made to in- 
tegrate their constituent elements within a proposed ty- 


pology of social work research. Third, the role of research 


in relation to the various areas of social work practice over 
the years is considered, giving particular attention to the 
relationship between research and social case work. 

With regard to the identification and analysis of the 
major trends in social work research to 1950, six types of 
inquiry were selected as presenting the most significant 
and continuous patterns of development. These are, in 
approximate order of their emergence to prominence in 
the field: (1) studies of causation of social problems; (2) 
the measurement of financial needs by means of standard 
budgets; (3) the social survey; (4) uniform statistical re- 
porting; (5) the construction of indices of social conditions; 
and (6) the study of the effectiveness of social work. Each 
of these major developments in social work research is 
discussed in some detail, in terms of the professional and 
societal factors which contributed to its rise, the major 
substantive and methodological phases through which it 
passed, and its place within the field as a whole. 

It is emphasized that this survey of social work re- 
search is a limited one, drawing mainly from the periodical 





literature of social work, and concentrating upon a 
relatively few selected lines of research development. 
Thus, many large and significant areas of inquiry in the 
field are for the most part omitted, such as administrative 
research, historical research, program descriptions and 
appraisals, case studies, and so on. Suggestions are pre- 
sented for further study along these and other lines. 

Among the general conclusions are the following: (1) 
social work research has straddled the functions of both a 
basic and an applied science, owing perhaps to the fact that 
the scientific base of social work practice is in large part 
yet to be developed; (2) social work research has passed 
through various cycles of interest and emphasis, reflecting 
changes in professional practice and theory, and general 
social conditions; (3) in a number of instances social work 
research has prematurely undertaken the solution of prob- 
lems beyond the scope of existing scientific tools and con- 
cepts, drawing upon itself the criticism of the profession; 
(4) there are numerous indications of the growing scientific 
sophistication and maturity of the profession as seen in the 
more realistic appraisal of existing research methods and 
potentialities, the development of more standardized units 
of count, the clearer differentiation between research and 
practice, and the gradual emergence of social work re- 
search as a distinct area of specialized inquiry. 

427 pages. $5.34. Mic 55-1355 
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A SCALE AND FACTORIAL ANALYSIS 
OF DELINQUENT ATTITUDES 


(Publication No. 14,977) 


John Charles Ball, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Albert J. Reiss, Jr. 


Contemporary research in criminology has emphasized 
the pervasive significance of antisocial attitudes in the 
determination of delinquent behavior. It is postulated that 
nonconformist attitudes toward authority and particular 
social institutions differentiate delinquents from nondelin- 
quents. Indeed, some criminologists maintain that illegal 
acts are committed by boys because they have internalized 
antisocial values — they have developed nonconformist 
attitudes. 

The present study undertakes an empirical analysis of 
this question. Specifically, the problem which this study 
seeks to answer is: How do the attitudes of delinquents 
and nondelinquents differ? Consideration of the question 
involves the empirical isolation of particular attitudes, the 
measurement of their distribution, and a determination of 
the attitudinal configuration within the delinquent and non- 
delinquent groups. 

Two hypotheses pertaining to attitudes of delinquents 





were advanced for empirical test in this study. The first 
hypothesis proposed that attitudes of delinquents are char- 
acterized by a rejection of legitimate means for securing 
desired ends, rather than by a rejection of socially recog- 
nized ends-values. A similar conception of delinquent 
attitudes has been proposed by Robert K. Merton and Don- 
ald R. Taft. 

The second hypothesis posits that delinquents have 
negativistic attitudes toward duly constituted authority; in 
particular, they regard police and court officials as unfair 
in their treatment of persons. These negativistic attitudes 
of delinquents, however, are not directed against ends- 
values of society. 

The research was designed to provide data of attitudinal 
Similarities and differences between a sample of incarcer- 
ated delinquent boys and a sample of public school boys. 
The delinquent sample consisted of 108 boys in a Southern 
state reformatory. A sample of 99 public school boys was 
selected as a control group. Both groups were composed 
of boys 14 through 17 years of age. 

Attitudinal comparison of the delinquent and nondelin- 
quent samples was undertaken within the framework of 
scalogram theory and methodology. Seven specific content 
areas were selected for comparison. These areas were 
(1) attitude toward the usefulness of schooling, (2) attitude 
toward the illegitimacy of stealing, (3) attitude toward the 
usefulness of religion and belief in religious values, (4) 
attitude toward parents, (5) attitude toward the fairness of 
punishment by parents, (6) attitude toward the achievement 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





SOCIOLOGY 2329 





of success, and (7) opinions concerning the fairness of po- 
lice and court officials. The attitude schedule contained 
80 items in seven content areas. The first six of these 
areas yielded unidimensional attitude scales with coeffi- 
cients of reproducibility of .89 or above. 

Following the comparison of specific attitudinal varia- 
bles, a factorial analysis was undertaken for the purpose 
of delineating the probable configuration of delinquent atti- 
tudes. There factors were extracted from each correla- 
tion matrix leaving only negligible residuals. These fac- 
tors have been tentatively identified as attitudes toward (1) 
parental affection and authority, (2) the legitimate use of 
means, and (3) institutional and group assistance. 

The research findings offer tentative support for the 
two hypotheses advanced with regard to the attitudes of 
juvenile delinquents. There was considerable empirical 
support for the proposition that attitudes of delinquents are 
characterized by a rejection of legitimate means for secur- 
ing desired ends. Further, the data offer a basis for deline- 
ating the configuration of attitudes held by the delinquent 
boys. In addition to the rejection of legitimate means, the 
attitudes of delinquents seem to be characterized by a hos- 
tile or defensive attitude toward their parents, and a nega- 
tivistic opinion concerning the fairness of treatment by 
police and court officials. There is also evidence from the 
factorial analysis that the attitudes of the delinquents are 
less well integrated (more compartmentalized) than the 
attitudes held by the nondelinquents. 

216 pages. $2.70. Mic 55-1356 


DATING ATTITUDES AND PATTERNS AMONG 
FOREIGN STUDENTS AT PURDUE UNIVERSITY 


(Publication No. 13,907) 


Panos Demetrios Bardis, Ph.D. 
Purdue University, 1955 


Major Professor: Harold T. Christensen 


This is a study in comparative family sociology, dealing 
with dating among foreign students at Purdue University. 
The sample consisted of 32 Chinese, 12 Greeks, 62 Hawai- 
ians, 27 Indians, 42 Latin Americans, 13 Filipinos and 10 
Scandinavians (198 subjects altogether). The sample also 
included 8 American women students who had dated or 
married students from other countries. The research was 
conducted during the first semester of 1954-55. 

The techniques employed for the collection of data were 
three schedules designed so as to facilitate quantitative as 
well as qualitative procedures. These schedules were filled 
out by the writer himself while he was interviewing the sub- 
jects. Generalizations were made on the basis of several 
statistical tests, case studies and research dealing with 
the family systems of the subjects’ home countries. 

Some of the findings were as follows: 

1. Liberalism scores concerning dating were signifi- 
cantly higher among those who came from liberal family 
systems, were married to Americans, or had resided in 
the United States longer. Sex and major field of study did 
not affect liberalism consistently. 

2. To all groups, except Scandinavians, beauty, as a 
trait of dating partners, was significantly less desirable 





than morality, while in America. The desirability of these 
traits did not fluctuate significantly, when the subjects 
were asked to suppose that they were in their home coun- 
tries, at the time of the present research. 

_ 3. All groups made “social distance means” that lay 
between the “close kinship” and “personal friendship” 
values. Indians and Hawaiians were significantly less 
prejudiced than Chinese — these were the most isolated 
group —and Latin Americans. No significant differences 
were found in the remaining pair combinations. Inter- 
racial and international contacts tended to reduce preju- 
dice. 

4. Adjustment was more satisfactory among those who 
came to America together with their spouses and those 
whose knowledge of English was fairly complete. 

Concerning theory, the comparative nature of the pres- 
ent study has indicated that most existing dating theories, 
expecially Waller’s “rating and dating complex,” are 
rather provincial. It seems that these theories constitute 
primarily a natural history of the infancy of a unique 
American phenomenon. The universal elements of court- 
ship have been neglected, while extreme emphasis has 
been placed on its particular and secondary aspects such 
as rating, competition, exploitation and the like. 

Burgess, for instance, on the basis of statements made 
by a few American students, tends to place considerable 
emphasis on the educational “value” of dating. Neverthe- 
less, the destructively educational aspects of dating are 
neglected almost completely. Furthermore, the absence 
of systematic research dealing with the influence of dating 
on marital adjustment is not taken into consideration. 
Then, there is the possibility of rationalization and even 
conscious distortion on the part of the young respondent, 
who perhaps tries to conceal his Freudian motives, when 
he states that in dating he sees an ideal opportunity for 
wise mate selection, and the like. Finally, as the present 
study has repeatedly indicated, it is quite possible for 
young people throughout the world to consider as ideal, 
educational, utilitarian and desirable, not the presence, 
but the absence of dating. Unfortunately, all of the above 
possibilities have been ignored to a great extent. 

Moreover, most existing definitions of dating constitute 
a priori and particularistic descriptions of arbitrarily 
delimited phenomena. The present study, however, has 
clearly indicated that, as certain writers have suggested 
implicitly, dating is based on a variety of universal needs 
whose satisfaction is determined by a broad constellation 
of sociocultural values. Furthermore, frieri in old Scan- 
dinavia and the “girls’ huts” in the mountain region of the 
Philippines indicate that “dating” may occur despite the 
absence of industrialization, urbanization, automobiles, 
Hollywood movies and even rating fraternities and football 
teams. The role of broad constellations of values may be 
seen in the gradual disappearance of Philippine binalata, 
due to the influence of Iberian Catholicism, and in the per- 
sistence of liberal courtship practices in Scandinavia, due 
to the uninterrupted influence of the Teutonic ideals of 
freedom. 

In conclusion, present research in the area of dating 
tends to be rather anarchical. There is a great need for 
research characterized by cooperation, coordination, some 
quantification and the employment of uniform techniques. 
It is only such research that may render our findings com- 
parable and thus facilitate the formulation of master theo- 
ries. It is hoped that the present study constitutes a minor 
step in that direction. 352 pages. $4.40. Mic 55-1357 
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THE MATURE CRIMINAL AS A HYPOTHETICAL 
TYPE: AN EVALUATION 


(Publication No. 14,348) 


Max Norman Burchard, Ph.D. 
The University of Nebraska, 1955 


Adviser: James M. Reinhardt 


This study is an attempt to empirically validate and 
more extensively describe the hypothetical type of persist- 
ing criminal designated by E. H. Sutherland as the “mature 
criminal.” The project is seen as a contribution to a crim- 
inological classification system. 

Data for the study were taken from the case records of 
twenty-five persisting criminals (those who had served 
three or more penitentiary terms) who had been discharged 
from the Nebraska State Penitentiary during the period 
1950-1952. The analysis centered on the determination of 
uniform characteristics of the subjects studied. The hy- 
potheses were tested by means of a statistical null hypoth- 
esis (chi square). 

The major conclusions of the thesis are as follows: l. 
The concept of criminal maturity as described by Suther- 
land is actually a concept of maturity rather than, for ex- 
ample, one of habituation. 2. One may not say, on the ba- 
sis of this study, that the “mature criminal” type was or 
was not adequately depicted by Sutherland, nor whether the 
factors indicated by him are the most important ones in- 
volved in the precise description of the type. 3. Although 
all “mature criminals” are persisting criminals, the re- 
verse of this proposition is not true. 4. The empirical 
type derived in this study did not portray the “mature crim- 
inal” type, but rather a separate type which was labeled 
“pro-habitual convict.” This points to a possible system | 
of persisting criminal types. 5. An empirical type makes 
possible a more complete enumeration of type-characteris- 
tics than does the hypothetically-constructed type. 

182 pages. $2.28. Mic 55-1358 


THE SOCIAL PROCESS OF SELF-CONCEPTION 
(Publication No. 14,243) 


Ely Chertok, Ph.D. 
University of Washington, 1955 


The idea that self-conception is a consequence of social 
interaction or is a social process has been stated theoret- 
ically by G. H. Mead, C. H. Cooley and H. S. Sullivan, al- 
though each with a somewhat different emphasis. Moreover, 
there is a considerable literature describing various facets 
of the social process of the development of self-conception. 
It is apparent that in genetic order the self appears first 
aS a percept, becoming elaborated through the agency of 
the satisfaction of biosocial requirements through estab- 
lishing relationships with other persons and enormously 
expanded through the acquisition of language, since this 
latter skill makes possible its full development through 
social participation. Furthermore, the self is not con- 
structed once and for all but is continuously being main- 
tained through social interaction. 

The purpose of this study is to assess, within the general 





process of self-formation and maintenance, the relative 
importance of the more specific relationships operative 

in the development and maintenance of self-conception. 
This has been done through a description of the degree of 
correspondence between subjects and parents and between 
subjects and friends with respect to the self-conception of 
subjects. This was accomplished by administering toa 
group of subjects the Guilford Personality Inventory of 
Factors S T DCR. The score which an individual made 
on this inventory was defined for the purpose of this study 
as his self-conception. The mother, father and a male and 
female friend of each subject also were supplied with Guil- 
ford Personality Inventories and asked to respond to one 
Inventory as they imagined the subject felt he would behave 
and a second one as they felt the subject did, in fact, ac- 
tually behave. Each subject was also required, after a 
lapse of time, to respond to a second Guilford Personality 
Inventory, this time responding as he wished he behaved. 

With this data it was possible to observe the degree of 
correspondence between subjects and parents on the one 
hand and between these subjects and their friends on the 
Other hand. The influence of the degree of cohesiveness of 
familial relationship on the degree of correspondence was 
also observed. The effect of intimacy of relationship as 
between subjects and friends in terms of the degree of 
correspondence of self-conception was also considered. 
Further, between subjects and their friends, the importance 
of longevity of relationship was investigated. Returning to 
the subjects’ relationships with their parents, the importance 
of both maternal and paternal rejection of subjects for self- 
conception was identified and contrasted. The last aspects 
of the problem concerned the influence of maternal intimacy 
and influence on the degree of correspondence between the 
conception which subjects have of themselves and the con- 
ception which their mothers have of them. In general the 
findings of the study strongly suggest that the interactional 
or behavioral aspects of relationships are more important 
in the development and maintenance of self-conception than 
are the more purely affective factors of relationships. We 
are led to this general statement since we found that inti- 
macy and intensity of relationship, which are affective, are 
less influential than such factors as the mother role and 
cohesiveness of relationship, which are behavioral, in 
Supporting a similarity of conception on the part of sub- 
jects and respondents. 

In this study we have made a first approximation toward 
describing the differential importance of the various rela- 
tionships which operate in the development and maintenance 
of self-conception. 190 pages. $2.38. Mic 55-1359 


THE ACHIEVEMENT OF CAREER SUCCESS IN 
EXECUTIVE MANAGEMENT: A COMMUNITY STUDY 
OF COMPARATIVE OCCUPATIONAL MOBILITY 


(Publication No. 14,065) 
Charles Hunter Coates, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Roland J. Pellegrin 


In sociological research, there is a need for studies of 
mobility within the life-spans and occupational histories 
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of comparative samples of individuals. Most previous 
studies of mobility have been inter-generational in nature 
and merely compare social origins. In leadership re- 
search, there is a need for studies of the transferability 

of leadership from one situation to another. Most previous 
studies of leadership have focused either on leadership 
traits or on the development of leadership within situations. 

The present research is uniquely time dimensional in 
nature. It studies formal and informal factors in the ca- 
reer patterns of comparative samples of high level and 
low level individuals with long occupational histories in 
executive management in industry, business and adminis- 
tration in a dynamic Southern community. It focuses on 
real-life constants and variables as they operate to imple- 
ment or limit movement upward, from managerial positions 
of low status, prestige and functional importance to execu- 
tive positions of high status, prestige and functional impor- 
tance; i.e., the implementing and limiting factors in the 
process of climbing the executive ladder through the years. 
In addition, this research investigates generalized attitudes, 
values and beliefs directly and indirectly related to leader- 
ship, occupational mobility and the ideology of success. 
Some of these are products of social and economic change 
through the years, particularly the recent years. 

The literature was surveyed and an essentially socio- 
logical and socio-psychological frame of reference and 
Situational approach developed, focusing on the social 
skills as well as the technical skills associated with career 
progress. Fifty highly successful and fifty only moderately 
successful individuals in the same or similar environments 
in executive management were objectively selected for 
study and comparison. The comparative samples were 
effectively matched on the basis of age and length of occu- 
pational histories. The method chosen for studying indi- 
viduals was the anonymous, retrospective, personal inter- 
view, guided by interview schedules standardized in pilot 
Studies. When responses to questions on the interview 
schedules were analyzed and compared, factors and pat- 
terns of similarities within and differences between groups 
were identified. 

The following are the major findings and conclusions: 

(1) Although the two samples differed fundamentally in 
social origins, socio-economic backgrounds, educational 
attainments and occupational opportunities, these are not 
the sole determinants of differential occupational mobility 
and career success. 

(2) Differential occupational mobility and career suc- 
cess result, not only from differential opportunities, per- 
sonal attributes, abilities and capacities, but also from 
differential attitudes, values and beliefs, differential defi- 
nitions of career situations and life-goals, differential 
motivations and levels of aspiration and differential social 
and community participation patterns. 

(3) In addition to technical skills associated with the 
ability to manipulate ideas and materials, social skills 
associated with the ability to manipulate people are im- 
portant determinants of career success. Some revision of 
educational preparation for executive careers is suggested. 

(4) Among recent socio-cultural changes associated 
with the ideology of success are: increased human-rela- 
tions-mindedness, increased security-consciousness, in- 
creased other-directedness, increased emphasis on person- 
ality manipulation and increased “socially-engineered” 
emphasis On conformity to group values and expectations. 

(5) Superior performance and career success tend to 




















result from the interaction of four important complexes: 
those of opportunity (a complex of education, training, de- 
velopment and occupational contacts), of capacity (a com- 
plex of technical abilities and skills), personality (a com- 
plex of manipulative social skills) and motivation (a 
complex of mobility drives). 

(6) Hypothetically granting an individual opportunity, 
capacity, personality and motivation, if he demonstrates 
conformity to higher level group values and expectations, 
he will be accepted in those groups; if he is able to manip- 
ulate others and influence group action, he will become 
an expert group member; if he becomes an expert group 
member, he will achieve outstanding career success. 

311 pages. $3.89. Mic 55-1360 




















OCCUPATIONAL STRATA AND 
POLITICAL DIFFERENCES 


(Publication No. 13,390) 


Oscar Glantz, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: J. H. Bossard 


In the current study, the writer utilized a conceptualiza- 
tion based upon the idea that occupational groups in particu- 
lar, and group experiences and affiliations in general, are 
prime movers in the determination of political behavior, 
motives, opinions and attitudes. Moreover, it is suggested 
that occupational groups at opposite ends of a vertical con- 
tinuum are engaged in a political conflict of some impor- 
tance, and further, that this conflict is intrinsically a part 
of the general conflict between the immediate interests of 
business and the immediate interests of labor. 

To accumulate pertinent data on these topics, 400 white 
males of Protestant or Catholic background were inter- 
viewed in a post-election survey during the winter of 1952- 
03. These respondents were selected on the basis of a 
disproportionately-stratified sample in the city of Phila- 
delphia. Occupationally, 43 were classified as big business- 
men, 63 as professionals, 65 as small businessmen, 61 as 
salesmen and clerical workers, 74 as skilled manuals, 82 
as semi-skilled and service workers, and 12 as laborers. 

The study is introduced in Chapter I, while Chapter II 
is concerned with various methodological problems and 
procedures. Chapter III is concerned with voting differ - 
ences in the presidential elections of 1948 and 1952; Chap- 
ter IV with motivational differences between strata mem- 
bers who voted Republican in 1952; Chapter V with motiva- 
tional differences between strata members who voted Demo- 
cratic in 1952; Chapter VI with differences in opinions on 
eight relevant politico-economic issues; and Chapter VII 
with differences in orientations toward business and labor. 
In addition, some critical notes and comparative data con- 
cerning social classes and class identification are presented 
in Chapter VIII, while Chapter [IX contains a summary and 


comments on the major results. 
From the data, it is readily apparent that strata differ - 


ences of irregular magnitude, but of similar direction, 
were uncovered in the various political and politico-eco- 
nomic areas under investigation. While big businessmen 

on the one hand, and blue-collar workers on the other, 

were not clearly and unambiguously opposed in all respects, 
the tendency toward opposition was evident everywhere. 
Most evident, of course, was the solidarity of big 
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businessmen, but when union and non-union workers are 
separated in the various tabulations, a certain amount of 
comparable solidarity was evident among the organized 
members of the skilled and semi-skilled groups. More- 
over, middle occupational people were generally in-the- 
middle, as one would expect, although there was some 
tendency in certain respects for middle occupational people 
to lean in the direction of big business. 

More than anything else, perhaps, the various differen- 
tial patterns are indicative of trends toward polarization 
in voting behavior, politico-economic opinions and orien- 
tations toward business and labor. 

232 pages. $2.90. Mic 55-1361 


AN EXPERIMENTAL STUDY OF THE RELATIONSHIP 
OF COMMUNICATION, POWER RELATIONSHIPS 
SPECIALIZATION, AND SOCIAL ATMOSPHERE 

TO GROUP SIZE 


(Publication No. 12,579) 


Robert Lee Hamblin, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to test derived hypotheses 
about the consequences of increasing population size (the 
number of people engaged in collective decision-making) 
and organization size (the number of behaving units to be 
organized by a population). The amount of communication 
used by the group in making a set of decisions, the way 
group members influence group decisions, and the feelings 
of group members toward one another are hypothesized to 
be related to size. 

An experiment using university students who were simi- 
lar in age, sex, grades, ascendency needs, and chess skill 
was used as a test of the hypotheses. To manipulate popu- 
lation size, two-, three-, four-, and five-person groups, 
thirty-six in all, were given a game which required them 
to make a series of decisions in an attempt to beat an 
“expert.” The game, modified chess, presented the groups 
with the standard problem of organizing a number of “sym- 
bolic” behaving units. Organization size was manipulated 
by varying the number of “symbolic” behaving units or 
pairs of pieces in the game. Conditions were manipulated 
to induce a relatively strong desire in the participants to 
win the game, and they were put under some time pressure. 
Some dependent variables were measured by observing and 
recording behavior into two sets of categories — communi- 
cation categories and influence categories. Scales adminis- 
tered in a postexperiment questionnaire were used to meas- 
ure the remainder of the dependent variables. 

Eleven derived hypotheses predicted the behavior of 
the experimental groups well enough to be accepted under 
the terms of statistical tests. 

The amount of communication the groups use on policy 
questions is a linear function of population size and a posi~ 
tive, acclerating function of organization size. The amount 
of procedural communication used by the groups is a posi- 
tive function of population size and a positive, accelerating 
function of organization size. As predicted from the theory, 
the amount of communication used for procedural problems 
varies with the amount of communication used for policy 
problems (r equals 0.93). 

On the average, group members in two- and four-person 





groups less frequently disagree with group decisions than 
do the members of either three- or five-person groups. 
Also, members of two- and four-person groups have a 
more equal share in influencing group decisions than do 
the members in either the three- or five-person groups. 

The tendency for one person to influence the decision- 
making procedure increases with population size. The 
ratio of centralization of procedural influence to centrali- 
zation of policy influence is a V-type function of population 
size with a minimum in populations of three. The tendency 
for a separate procedural leader and a separate policy 
leader increases with population size. 

Although everyone initially has similar skills, as popu- 
lation size increases group members see each other as 
being less and less alike in terms of skill. 

Two assumptions used in deriving hypotheses were 
substantiated in a direct test. Member satisfaction is a 
positive function of unanimity (r equals 0.59). Moral inte- 
gration is a negative function of the degree members are 
unequal in influencing the policy decisions (r equals 0.77). 

It is concluded that organization size and not population 
size produces a J-curve effect in communication. While 
stratification — differentiation or centralization of influence 
— is not a simple function, it seems to be an inevitable 
function of population size. The social atmosphere of 
groups is affected directly by increases in population size 
or indirectly by the stratification which results from in- 
creases in population size. 

145 pages. $1.81. Mic 55-1362 


TEMPORAL ASPECTS OF 
PERSON-TO-PERSON MESSAGE DIFFUSION 


(Publication No. 14,252) 


Richard Johnson Hill, Ph.D. 
University of Washington, 1955 


The central problem of this thesis is the development 
and testing of a mathematically expressed growth model 
for the person-to-person diffusion of information. The 
research takes as its point of departure the simple logistic 
model of diffusion. This basic model pertains to a situa- 
tion in which an all-or-none attribute or behavior diffuses 
through a large population by a random, steady process of 
interaction between pairs of individuals. 

As a first step in the exploration of this model, two 
highly controlled situations were examined. The situations 
were constructed so as to match closely the rationale on 
which the simple logistic was based. Under these condi- 
tions, the model was found to be an adequate device, both 
descriptively and predictively. 

Following the empirical demonstration of the simple 
logistic model under highly controlled conditions, a series 
of investigations were made of the diffusion process under 
conditions over which the experimenter had considerably 
less control. For these situations, the simple logistic 
model did not providean adequate “as-if” explanation of 
the diffusion processes that were observed. However, the 
analysis of the data suggested two modifications of the 
rationale and the model. The first of these was the intro- 
duction of a potency function in place of the constant po- 
tency parameter assumed by the simple logistic. The 
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parametric function was found to decrease or wane with the 
passage of time. Secondly, an activity function was intro- 
duced in an attempt to take into consideration the socio- 
logical inequality of equal clock time intervals. It was ob- 
Served that the interaction opportunity of a population was 
dependent on the general activity of that population, and the 
second parametric function was introduced to deal with 
such variation. 

The correspondence between models and the observations 
increased as the various modifications were introduced. 
However, despite these modifications, the logistic family 
of models was not fully adequate as a description of the dif- 
fusion processes that were observed. 

In an attempt to further develop a model of diffusion, 
the social structure of three diffusion situations was exam- 
ined. This examination led to the conclusion that the social 
structure of a population has a significant effect on the 
person-to-person diffusion of simple messages. This find- 
ing, together with the findings of earlier analytical steps in 
the research, suggested a most general model of person- 
to-person diffusion. The general diffusion model is speci- 
fied and offered as a guide for future research in this con- 
tent area. 

In addition to the above content considerations, certain 
methodological conclusions dealing with the utility of math- 
ematical models in social science are discussed. Additional 
directions of research are pointed out and further experi- 
mental situations are suggested. 

199 pages. $2.49. Mic 55-1363 





DANISCHBORG AND SWEDENHOLM: A STUDY 
OF RELATIVE SOCIOCULTURAL CHANGE 
UNDER MILITARY OCCUPATION 


(Publication No. 13,496) 


Ralph Howard Hines, Ph.D. 
University of Illinois, 1955 


This study is concerned with the effects of military oc- 
cupation upon the sociocultural integration of a rural 
Danish community. An attempt has been made to show the 
elements of permanence and change in Danischborg. 
Danischborg has been discussed and analysed as a dairy 
sub-culture. To test the effects of military occupation 
upon Danischborg, a Swedish community, Swedenholm, is 
used as an “experimental control.” The institutional in- 
tegration of these two communities is compared during the 
pre-war, war and post-war periods. 

Four significant differences between these communities 
were discovered which show the influence of military oc- 
cupation. (1) The occupation influenced the course of co- 
operative production and marketing in Danischborg. Co- 
operation is on the decline in Danischborg while it seems 
to be increasing in Swedenholm. (2) The class structure 
and community leadership were seriously altered in Dan- 
ischborg while remaining essentially unchanged in Sweden- 
holm. (3) The character of local government in Danischborg 
was changed radically. Duties, relations and controls of 
the local government were extended in Danischborg while 
no similar change occurred in Swedenholm. (4) The occu- 
pation substantially increased the secularization of the 
population in Danischborg. Little similar increase was 





observed in Swedenholm. These four changes are directly 
related to the occupation experiences of the Danischborgian. 
Differences between the communities in these respects 
indicate qualitatively contrasting social relationships which 
the occupation stimulated in Danischborg as compared to 
Swedenholm. 

The majority of change that we show, however, while 
intensified and accentuated by the occupation, had ante- 
cedents which predated the war period. Occupation in Den- 
mark and mobilization in Sweden influenced the life of the 
rural community in somewhat similar fashions. Change 
in these communities has been for the most part, a matter 
of degree. Some thirty-two significant changes have been 
found in Danischborg which show differences over its pre- 
occupation organization. Most of these same trends also 
developed in Swedenholm. 

The principle factors of change for both communities 
were found to be: (1) Industrialization and the rise of 
technology, (2) urbanization, and (3) the war and/or military 
occupation. We note that it was the corporate-cooperative 
organization of these communities which earlier had hin- 
dered the penetration of the influences of industrialization 
and urbanization. The occupation of Denmark and the mobi- 
lization program of Sweden afforded the first significant 
opportunity for these factors to influence communal life. 
Thus, the rural community is moving toward a new type of 
integration. Specialization and a single cash product is 
becoming widespread. Money has gained a new meaning. 
Land and livestock have an enhanced value as potential 
sources of wealth. Internal communications and technology 
have been improved. This has given rise to increased 
commercial activity. The conjugal family has gained in 
importance while there has been a decline of the extended 
family system. Class solidarity is replacing the older 
rationale of family and traditional affiliations. National 
rather than local values, attitudes and standards are be- 
coming more prevalent. Finally, the cooperative commu- 
nity is giving way to an individualistic, secular, urbanized 
rural organization. We have not found, however, any evi- 
dence of disorganization or demoralization in these commu- 
nities. Rather, the changes considered here have given 
rise to a new integration of the countryman’s way of life. 

331 pages. $4.14. Mic 55-1364 


THE FINNS IN THE UNITED STATES: 
A SOCIOLOGICAL INTERPRETATION 


(Publication No. 14,070) 


Walfrid John Jokinen, Ph.D. 
Lousiana State University, 1955 


Supervisor: Professor Vernon J. Parenton 


This study reviews the development of the present de- 
mographic status of the Finnish population in the United 
States, and describes and interprets the institutionalized 
patterns of behavior developed by the Finns. The interpre- 
tations are based on data from historical and statistical 
sources, supplemented by participant-observation. Immi- 
gration is viewed as a social process involving motivations 
for migration, the actual transplantation of peoples, and 
the institutionalization of behavior in the United States. 
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The relationships between the foreign-born and their Amer- 
ican-born descendants are explored in terms of cultural 
expectations. 

Economic necessity and political oppression were the 
prime reasons impelling people to leave Finland. The de- 
mand for unskilled labor created by America’s rapid in- 
dustrial growth following the Civil War, the availability of 
homestead land, and the freedom to form political organi- 
zations channeled the migration mainly to the United States. 

The first immigrants from Finland arrived as early as 
the seventeenth century, but the mass exodus, which trans- 
planted some 150,000 persons, did not start until the turn 
of the twentieth century. In the main, the immigrants were 
young, unmarried males from the rural areas, although the 
urban proportion showed a steady increase. 

There were 62,641 foreign-born Finns in the United 
States in 1900. The historical peak of 149,824 was reached 
in 1920. Since that time there has been an accelarating de- 
cline, due mainly to the immigration restrictions imposed 
by the United States in the 1920’s. The heaviest concentra- 
tion of immigrant Finns is in the northern parts of Minne- 
sota, Michigan, and Wisconsin, although sizable contingents 
are to be found in Massachusetts, New York, California, 
and Washington. The distribution indicates that the Finns 
settled in areas in which the demand for unskilled labor 
was the greatest. The immigrant Finns are a rapidly aging 
population. There are more males than females. However, 
as a reSult of the almost complete cessation of immigration 
and the lower rate of mortality among the females, a bal- 
ance is being reached. 

There has been a movement of aging immigrant Finns 
away from their traditional areas of settlement to warmer 
climates, especially to Florida. Most of those who migrate 
appear to be recipients of old-age benefits. The occupa- 
tional reasons which held them in the northern states are 
no longer operative. 

The language barrier caused the immigrant Finns to 
withdraw into their own groupings for the satisfaction of 
their social needs. They developed a variety of religious, 
political, economic, and educational institutions. Despite 
the differences in their overt purposes, each of the institu- 
tions helped to fulfill the social needs of the immigrants in 
a strange environment. 

The American-born Finns, who now form the major 
part of the Finnish population, have not been attracted to 
the socio-cultural aspirations of their parents. The pres- 
sures to conform to the dominant “American” patterns of 
behavior have offset the immigrants’ deliberate attempts 
to draw their offspring into Finnish endeavors. 

As a result of the numerical decline of the foreign-born 
population and the lack of interest exhibited by the Amer- 
ican-born in the activities of their parents, the Finnish- 
initiated institutions, with the exception of the consumers’ 
cooperative, are now in a stage of rapid disintegration. 

As far as the cooperative movement is concerned, the Amer- 
ican-born, who are now forging into the decision-making 
positions, emphasize the economic benefits to be derived 
through cooperatives, whereas the immigrant Finns placed 
their stress upon social objectives. This difference in 

value orientations has led to many misunderstandings. 

The foreign-born appear to be content to live out their 
lives within their own institutional framework. Their 
American-born descendants, however, have gravitated 
toward the more “American” designs for living. 

232 pages. $2.90. Mic 55-1365 





THE RELATIONSHIP BETWEEN PARTICIPATION IN 
THE COMMUNITY SELF-HELP ASSOCIATION AND 
PARTICIPATION IN POLITICAL ACTIVITY 


(Publication No. 13,982) 


Herbert Henry Maccoby, Ph.D. 
Columbia University, 1955 


In the United States an underlying proposition in the 
American concept of democratic government is the assump- 
tion of an electorate which participates in the control of 
government. Yet large numbers of American citizens who 
have the legal right to take part in the election process of 
formal government by voting do not exercise this right 
although the election process is the most important legal 
procedure by which the individual citizen can participate 
in the control of government. 

To the extent to which it represents political disassocia- 
tion and absence of commitment to democratic government, 
non-voting is a major social problem in the United States. 
In turn the social problem is an educational problem since 
education is frequently seen as the process by means of 
which desired citizen characteristics can be developed and 
desired citizen behavior — including intelligent voting — 
encouraged. 

Much of the answer to the problem of political non-par- 
ticipation probably will be found in informal opportunities 
for education available in adult life. Likely frameworks 
for such educational opportunities are democratic self- 
help associations —groups of citizens concerned with mak- 
ing and executing decisions in limited areas of community 
life in which formal government is not operating, or not 
operating satisfactorily. 

A case study of one community self-help group —the 
Warren County-Front Royal Recreation Association, Inc. 

— showed that there is a relationship between affiliation 
with the Recreation Association and participation in polit- 
ical activity. 

1. Persons affiliated with the Recreation Association 
as financial contributors and service participants 
were more active politically (as measured by voting 
in government elections) than were other persons in 
the community. Furthermore, the service partici- 
pants most active in the Association were most active 
politically. 

The increase in voting activity of affiliated persons 
Subsequent to their participation in the Recreation 
Association was relatively greater than the increase 
by unaffiliated persons in the same period of time. 
However, data from interviews minimize the possi- 
bility that this difference is an effect of participation 
in the Association. 
Evidently, the factor behind the difference in voting activity 
between affiliated persons and ynaffiliated persons is sim- 
ply that the kind of people who were service participants 
and financial contributors is different from the kind of 
people who were not affiliated with the Recreation Associ- 
ation. 

The potentials of the Recreation Association as a frame- 
work within which participants might have learned to per- 
form their role as democratic citizens more effectively, 
aS measured by their participation in the election process, 
were not realized. However, interviewed participants 
stated that the Association had resulted in their becoming 
better acquainted with each other and with their community, 
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and that the Association had served as a stimulating exam- 
ple for other community groups. 

The community self-help group has social significance 
in a democratic society because it is a structure through 
which the individual citizen can personalize the democratic 
concept of community action. It has educational signifi- 
cance because it provides a favorable learning situation in 
which democratic ideals, attitudes, skills and habits can be 
developed. 

By these standards of significance, the Recreation As- 
sociation is important because the democratic concept of 
community action was personalized for those individuals 
who were involved in it. However, as regards the encour- 
aging of political participation, the Association’s potential 
importance as an educational framework seemingly was 
not realized because participants were, for the most part, 
already politically active at the time of their affiliation 
with the Association; and because the leaders had no con- 
scious awareness of the Association as a framework for 
citizenship education. 209 pages. $2.61. Mic 55-930 
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THE RELATIONSHIP BETWEEN MARITAL 
ADJUSTMENT AND CERTAIN INTERACTIONAL 
PATTERNS IN PROBLEM-SOLVING SITUATIONS 


(Publication No. 14,487) 
Albert E. Quade, Ph. D. 


The Ohio State University, 1955 


Statement of the Problem 





In the field of Marriage and the Family increasing 
attention is being paid to the interaction of the traits of 
husbands and wives. Agreements and disagreements about 
philosophies of life, for example, are apparently as inti- 
mately related to marriage adjustment as are the contents 
of the philosophies. The proper matching of traits, needs, 
values, philosophies of life, etc., seems to be as important 
in effecting marriage success as the unique traits of the 
mates themselves. An investigation into the interaction of 
married couples shows promise of increasing current in- 
sight into marital relations. 

The present study is concerned with the relationship 
between levels of marriage adjustment and patterns of in- 
teraction in certain problem-solving situations assumed 
to be closely related to successful marriage adjustment. 
The investigation was designed to meet the hypothesis that 
there are Statistically significant differences between the 
interaction patterns of adjusted and maladjusted couples 
in certain problem-solving situations. 


Methods 


A sample of married couples was selected from the 
student population at The Ohio State University. Burgess- 
Locke Marriage Adjustment Forms were administered to 
the subjects: adjustment categories were constructed on 
the basis of the obtained scores. The couples were then 








observed through a one-way mirror in a small group ob- 
servation room as they interacted to solve two problems: 
establishing a schedule of recreational activities and con- 
structing a budget of their incomes. Their interaction was 
measured with an instrument (“Interaction Process Anal- 
ysis”) developed by Robert F. Bales. The instrument in- 
volved twelve categories of interactions: showing soli- 
darity, tension release (laughter), showing agreement, 
giving suggestions, giving opinions, giving information, 
asking for information, asking for opinions, asking for 
suggestions, showing disagreement, showing tension, and 
showing antagonism. Chi-square analysis was used to de- 
termine whether observed differences between adjusted and 
maladjusted couples, and between husbands and wives, de- 
parted from chance expectations. 


Results 





Analysis of the data showed that the interaction patterns 
of adjusted and maladjusted couples differed in the inter- 
action categories demonstrating solidarity, giving opinions, 
giving information, asking for opinions, and showing ten- 
sion. These categories of interaction are related to prob- 
lems of emotional reintegration, evaluation, and tension 
reduction. 

The interaction profiles of adjusted and maladjusted 
husbands were, with one exception — asking for opinions — 
very Similar. Both categories of husbands scored signifi- 
cantly more actions than their wives in those interaction 
categories showing the giving of suggestions, information, 
disagreements, and the demonstrations of antagonism. 
These actions are related to problems of orientation, de- 
cision-making, and control, and constitute a role of domi- 
nance and control. 

The interaction profiles of adjusted and maladjusted 
wives differed sharply. Adjusted wives showed significantly 
more actions in those categories showing solidarity, tension 
release, giving opinions, asking for opinions, showing dis- 
agreements, showing tension, and showing antagonism. 
These actions are related to problems of emotional reinte- 
gration, evaluation, and tension reduction, and constitute a 
configuration of adaptation. Maladjusted wives showed 
lower frequencies in each of these categories: they were 
much less adaptive, and scored higher in those categories 
showing dominance and control. 


Conclusions 





There are Statistically significant differences between 
the interaction patterns of adjusted and maladjusted cou- 
ples in certain problem-solving situations. The differences, 
however, appear to be related to the behavioral differences 
of adjusted and maladjusted wives, inasmuch as their hus- 
bands play similar roles. Maladjusted wives show much 
less adaptation to their husbands, and they show strong in- 
hibition of negative emotions. The roles of husbands and 
wives also show significant differences in eight of the 
twelve interaction categories. The interactional inequality 
of the sexes is apparently still a reality in the modern 
world. 102 pages. $1.28. Mic 55-1366 
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SOCIOLOGY, HUMAN ECOLOGY slum area previously occupied in succession by Brazilians, 
Portuguese, Germans, and Italians. From 1910 to 1930, 
SPATIAL AND SOCIAL MOBILITY three secondary settlements grew up in other neighborhoods, 
OF THE SYRIANS AND LEBANESE IN as the primary settlement became the commercial center 
THE CITY OF SAO PAULO, BRAZIL of the colony. The first, inhabited by wealthy families, 
ae lies in an exclusive residential area around Avenida Paul- 
Wwemtication No. 15,198) ista. The second, formed by a wealthy Lebanese family, 
Clark S. Knowlton, Ph.D. is located in the district of Ipiranga; the third and largest, 
Vanderbilt University, 1955 mainly composed of middle-class families, is in the dis- 
trict of Villa Mariana. The first two are beginning to dis- 
Supervisor: Dr, Emilio Willems solve while the third is still growing. 
Prior to emigration, the majority of the Syrio- Lebanese 
This is a study of the Syrio-Lebanese in the city of Sao were rural workers. In Brazil, they began as peddlers of 
Paulo, Brazil. It endeavors to discover why they migrated matches, notions, textiles, and ready-made clothing. They 
to Brazil, to analyze their demographic characteristics, replaced the Italians who had succeeded the Portuguese. 
to trace their spatial and social mobility, and to study From peddling they moved into retailing and then into 
changes in their major social institutions produced by im- wholesaling the same products. As capital accumulated, 
migration and residence in Sao Paulo. many began to manufacture notions, textiles, and similar 
The great majority of immigrants were single, poorly products. By 1940, the Syrians alone were in second place 
educated young males. In comparison with other immigrant among all immigrant groups in total capital invested. 
groups, few women or children migrated. In 1940, the Since 1940, Syrian and Lebanese capital has flowed into 
Syrio-Lebanese had a heavy concentration of population in heavy industry, banking, and finance. 
the adult ages thirty to fifty and sharp deficiencies in other In a little over fifty years, the Syrio-Lebanese have 
ages. Most of the immigrants came from rural villages risen from the lowest level of the socio-economic struc- 
and were Christians, mostly of the Maronite and Greek ture to a position of power and influence in the city of Sao 
Orthodox denominations. Although many migrated to es- Paulo by utilizing the channels of commerce and industry, 
cape an inferior socio-religious position, the majority left education, and politics. In the course of this movement 
the old country as temporary emigrants in order to make they have modified many of the institutions and associations 
enough money to better their socio-economic position in brought with them from Syria and Lebanon and have devel- 
their native villages. They went to Brazil either because oped new ones. 
they could not enter the United States, or because they be- The major finding of this study is that the sequence of 
lieved Brazil offered the best economic opportunities, or spatial and social mobility of the Syrio-Lebanese in the 
else to join friends and relatives. city of Sao Paulo closely resembles those of immigrant 
The largest concentrations of Syrio-Lebanese are found groups in cities of the United States. Thus it seems that 
in the southern and eastern states of Brazil. Nearly one- much of the ecological theory developed in the United 
half lived in the state of Sao Paulo. Here, they are clus- States on spatial and social mobility is relevant in ex- 
tered in the western parts of the state and in the areas plaining and describing spatial and social mobility in the 
along the principal railroads. In 1934, over one-third of city of Sao Paulo. 350 pages. $4.38. Mic 55-1367 
those located in the state lived in the city of Sao Paulo. 
They prefer urban to rural areas. 
In the city of Sao Paulo, the primary settlement devel- 
oped in the 1880’s near the central business district, ina 
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THE USE OF HEADPHONE LISTENING AND therapeutic value of headphone listening and immediate 
IMMEDIATE PLAYBACK IN THE CORRECTION playback of the listener’s speech during speech therapy 
OF FUNCTIONAL ARTICULATORY DEFECTS lessons with children who have functional articulatory 

‘aa defects. Specifically, it was hypothesized that (1) skill in 
(Publication No. 14,236) speech sound discrimination, (2) auditory memory span, 

Genevieve Arnold, Ph.D. and (3) consistent usage of corrected speech sounds would 
University of Houston, 1955 be increased by a systematic training program in self- 
hearing and self-evaluation based on headphone listening 

Research in the area of articulatory defects has been and immediate playback of the listener’s speech under 
confined primarily to etiological investigations. No sys- conditions of moderate amplification. The purpose of this 
tematic research has been conducted to evaluate and im- study was also to test the relationship of the phenomena 
prove the methods used in the correction of functional ar- of speech sound discrimination and auditory memory span 
ticulatory problems. to the degree of improvement in articulation shown as the 

It was the purpose of this study to determine the | result of a short term therapy program. 
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Sixteen therapy groups of three subjects each made up 
the experimental population. The forty-eight subjects were 
selected from two large elementary schools in Houston on 
the basis of a functional articulatory problem with the ‘r’, 
‘1’, or ‘s’ sound, normal intelligence, and normal hearing. 
They were placed in therapy groups of three on the basis 
of type of articulatory error, age, grade level, sex, and 
Metropolitan Readiness Test Score. The selection of sub- 
jects, administration of tests, and teaching in the eight ex- 
perimental therapy lessons was done by one therapist. A 
subject in each therapy group represented one of the ther- 
apy methods evaluated: Experimental Group I used no 
instrumentation during the speech lessons; Experimental 
Group II used headphones and amplification; Experimental 
Group III used headphones, amplification, and immediate 
playback of speech responses. 

Percentages of gain as shown by pre- and post-therapy 
scores on four criteria tests determined the effect of each 
therapy method represented by the three experimental 
groups. These tests were: (1) Templin Speech Sound Dis- 
crimination Test; (2) Auditory Memory Span Test; (3) 
Picture-Word Articulation Test; and (4) Story Articulation 
Test. 

T-Tests were used to determine the significance of 
differences between therapy groups on the four criteria 
measures, and rho coefficients of correlation were obtained 
to show the strength of relationship between the different 
tests. Intercorrelations were used to determine the inter- 
dependence of the tests. Chi-squares were used to deter- 
mine the reliability of differences between the speech 
sound defects, ‘s’, ‘r’, and ‘1’. 

The analysis of the data revealed the following results: 

1. The therapy method represented by Group II, where 
speaking and evaluation were carried on simultaneously 
through amplified headphone listening, was significantly 
Superior to the therapy methods represented by Groups I 
and III in the correction of functional articulatory defects, 
as measured by the Picture-Word and Story Articulation 
Tests. 

2. The therapy method represented by Group III, where 
the subjects evaluated their speech through the use of head- 
phones as it was played back on the tape recorder immedi- 
ately after the moment of speaking, was somewhat more 
effective than the method used by Group I but not toa 
statistically reliable degree. 

3. Gain in speech sound discrimination ability does not 
appear to be related to gain in articulatory skill as these 
two functions were measured in this study. 

4. Improvement in auditory memory span does not 
appear to be related to improvement in articulatory skill 
as these two functions were measured in this study. 

9. Differences within the normal range of intelligence, 
as measured in this study, were not related to the gains 
made on the four variables tested. 

6. The Picture-Word Test and the Story Test used to 
measure gain in articulatory skill show a substantial rela- 
tionship in their measurement of this function. 

These results indicate that the therapy method repre- 
sented by Group II in this study, where speaking and evalu- 
ation were carried on simultaneously through amplified 
headphone listening, may provide a more effective means 
of correcting functional articulatory problems than the 
methods now used. The fact that skill in speech sound dis- 
crimination does not appear to be related to gain in articu- 
latory skill suggests that further study should be made of 





the value of “ear training” exercises as now given in 


speech correction classes. 
109 pages. $1.36. Mic 55-1368 


EVALUATION OF THE VOICE VISUALIZER AS A 
SUPPLEMENTARY AID IN THE CORRECTION 
OF ARTICULATION DISORDERS 


(Publication No. 15,032) 


Frederick Ernest Fabian, Ed.D. 
Boston University School of Education, 1955 


The purpose of this experimental investigation was to 
determine if the visual sound patterns produced by the 
Voice Visualizer aid in teaching articulation when used in 
conjunction with standard drill procedures. 

To obtain the needed data, 42 Boston University adults 
were selected as having articulatory defects involving the 
five commonly defective consonant sounds. Diagnostic 
evaluations were made by the Speech and Hearing Center 
staff. On the basis of these screening processes, the sub- 
jects were assigned randomly to the Experimental and 
Control Groups for a five-week period of intensive therapy. 
Standard lesson plans were constructed for each week of 
therapy for the various consonant sounds used in the study 
and were administered under controlled conditions. Tape 
recordings were obtained for each participant prior to the 
initiation of therapy and at the end of each week ‘during the 
five-week experimental period. The sample was random- 
ized on the tapes during the recording periods. In addition, 
when the sample had been collected and prior to presenta- 
tion to the judges for rating, the tapes were randomized. 

The recordings were then played to the judges over a 
reproduction circuit which allowed for the presentation of 
only the recorded material (Word List and Paragraph) and 
eliminated any identifying material which was present on 
the tapes. The judges listened and on a specially con- 
structed rating sheet checked the specific consonant errors 
present. 

Statistical analysis of the data by Analysis of Variance 
for Repeated Measurements revealed the following facts. 
Analysis of trials revealed that both the Experimental and 
Control Groups were eyual prior to beginning therapy. 
There was a Significant difference within groups between 
the first and sixth recordings for both the Experimental 
and Control Groups. Further analysis revealed that both 
groups improved in approximately the same manner and 
to the same degree. Relative to the subjects, the subjects 
whose treatment included the Voice Visualizer made less 
errors Overall than those subjects treated with standard 
therapy techniques alone, but these differences were not 
statistically significant, since a parallel trend was main- 
tained between the groups from the first through the sixth 
recordings. Relative to the judges, it was determined that 
the judges demonstrated no biases and evidenced an over- 
all consistency with regard to the total number of errors 
recognized on both the Word List and Paragraph. 

The overall conclusions to be drawn from the analysis 
of the data are as follows: 

1. The improvement from trial to trial, exhibited by 

both groups, must be real since the judges were not 
biased. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





2338 SPEECH — THEATER 





2. The rate of improvement was independent of the 
method. 

Relating these overall conclusions to the immediate 
problem, the following may be said: the use of the visual 
patterns produced by the Voice Visualizer as a supplemen- 
tary aid to therapy with this particular experimental sam- 
ple did not produce results between the groups which could 
be interpreted as being Statistically significant. 

The following are limitations which, either directly or 
indirectly, may have exerted an influence on the outcomes 
of the experiment: 

1. The limitations imposed by the instrument itself. 
That is, it was confined primarily to sounds in iso- 
lation and simple phrases. Only fricatives and semi- 
vowels could be treated. 

The elimination of home practice and group discus- 
sion techniques as part of the therapeutic plan may 
have had an effect on the results. These techniques 
could not be employed because of the difficulty in 
controlling them experimentally. 

. Individual variations in progress could not be pro- 
vided for because of the rigidity of the experimental 
design. This resulted in more of an artificial rather 
than a therapeutic climate during the experimental 
therapy period. 185 pages. $2.31. Mic 55-1369 


AN INVESTIGATION OF SPEECH SOUND 
DETECTABILITY AND RECOGNITION THRESHOLDS 
IN NORMAL AND FUNCTIONAL ARTICULATORY 
DEFECTIVE SPEAKERS 


(Publication No. 13,924) 


Frank Xavier Frueh, Ph.D. 
Purdue University, 1955 


Major Professor: M., D. Steer 


This study compared the sound discrimination ability of 
a group of young college adult normal speakers (control 
group) with a group of young college adult functional ar- 
ticulatory defective speakers (experimental group). 

The purpose of this study was to investigate whether 
threshold differences existed between two such groups with 
respect to three consonant threshold tests employing four 
continuant fricative consonants, namely, /s/, [f/], [/ ], 
and/@/. Answers to two yuestions were sought: one, do 
differences exist between the normal and defective groups 
relevant to the thresholds of detectability of these four 
consonants; and two, do differences exist between these 
two groups with respect to thresholds of recognition of 
these Same consonant sounds when the two groups have 
been Statistically equated on the detectability measurement? 

A total of 30 subjects participated in the investigation: 
15 students identified as defective speakers (experimental 
group), and 15 students identified as normal speakers (con- 
trol group). The experimental group was composed of 15 
males whose mean age was 20 years and 4 months. The 
control group was composed of 6 males and 9 females 
whose mean age was 19 years and 10 months. 

The four consonant sounds and the single vowel [A / 
were tape recorded by a single voice (male). The best ex- 
ample of each of these sounds was then dubbed so that 





sufficient lengths of tape were available to splice the sounds 
into CV (consonant-vowel) combinations. These CV sounds 
were randomly ordered into a master reel of tape referred 
to as the detectability reel. 

Four examples of the [s A], [f Aj, [sa], and | @ A] 
syllables were tape recorded and randomly arranged in 
two reels referred to as the ascending and descending rec- 
ognition reels. 

These recorded sounds were presented by a high-fidelity 
magnetic tape recorder to subjects who listened binaurally 
with headphones in a sound-treated room. The subjects 
were tested individually. 

Limited to the particular conditions under which the 
data were obtained and analyZed, the following conclusions 
are drawn: 

1. No difference was found between the control and ex- 

perimental group detectability threshold means. 

2. No difference was found between the variances of 
detectability threshold measurements between the 
subjects in the control and experimental groups. 

No difference was found in the variance of recogni- 
tion threshold measurements between the control 
and experimental groups. 

No difference was found between the slopes of the 
regression lines between detectability and recogni- 
tion in the control and experimental groups. 

No difference was found between the slopes of the 
regression lines between the detectability and de- 
scending recognition variables in the control and 
experimental groups. 

No difference was found between the slopes of the 
regression lines between the detectability and as- 
cending recognition variables in the control and ex- 
perimental groups. 

No difference was found between the variances of 
recognition threshold measurements for subjects in 
the control and experimental groups. 

No difference was found between the mean recogni- 
tion thresholds of the control and experimental 
groups. 

No difference was found between the means of the 
methods of determining the recognition thresholds 
i.e., ascending vs. descending. 

No differential effect was found attributable to the 
methods of determining the ascending and descending 
recognition thresholds, and the type of group tested. 
The observed coefficient of correlation between the 
detectability and recognition thresholds was not sig- 
nificantly different from zero. This indicates that 
there was no significant linear relationship found 


between these variables. 
87 pages. $1.09. Mic 55-1370 
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THE EFFECTS OF NOISE ON LOUDNESS AND ON 
THE INTENSITY DIFFERENCE LIMEN 
IN NORMAL EARS 


(Publication No. 13,087) 


Cornelius Peter Goetzinger, Ph.D. 
Northwestern University, 1955 


The Problem 

The phenomenon of loudness recruitment occurs in 
normal ears exposed to noise as well as in defective ears 
with cochlear lesions. In recent years several investi- 
gators have produced evidence to show that the relative 
difference limen of intensity decreases in pathological 
ears with cochlear insult. Unfortunately, not all clinical 
research has substantiated this contention. Nonetheless, 
the relative intensity DL has come to be regarded by many 
as an indirect measure of loudness recruitment. A criti- 
cal test of this point of view can be made by ascertaining 
the degree to which masked normal ears reveal concomi- 
tance of recruitment and reduction in the relative intensity 
DL. The present study was undertaken as such a test. 





Procedure 

The equipment consisted of two audiometers, one of 
which possessed an auxiliary intensity modulator; a white 
noise generator; and a system of amplifiers, meters, 
Switches, and attenuators assembled as two channels. Each 
channel terminated in a calibrated PDR-10 earphone. 

Thirty graduate students with normal hearing served as 
Subjects. There were two experimental sessions, each 
lasting about one and one half hours. Both 1000 and 2000 
cps were used as stimuli. Alternate binaural loudness 
tests were conducted at pre-determined test levels while 
the experimental ear was, respectively, in quiet and in 
white noise at 50, 65, and 80 db overall noise re. .0002 
dyne/cm’*. The intensity DL was measured under similar 
listening conditions, and also when the noise was in the 
control ear. 





Results 

l. The relative DL decreased in noise relative to the 
quiet condition at eyuivalent sensation levels, but 
increased in noise relative to the quiet at eyuivalent 
intensity levels. 
Neither the relative DL nor the estimated sone value 
of the DL with noise in the contralateral ear was 
markedly different from the DL in quiet either at 
equal sensation or equal intensity levels. 
The estimated sone value of the DL increased in 
noise relative to the quiet condition at equal sensa- 
tion levels and at equal estimated sone levels of the 
stimuli. 





Conclusion 

1. From these results it is apparent that the decrease 
in the relative DL in noise with reference to the 
quiet condition at eyual sensation levels does not 
bear a simple relationship to loudness. Therefore, 
Similarity between reduced DL’s and loudness re- 
cruitment in impaired ears with cochlear lesions 
must be interpreted with extreme caution, if the 
masked normal ear is analogous to the perceptively 
deafened ear with recruitment. 

2. Although the DL in db decreased in noise relative to 








the quiet at equal sensation levels, better discrimi- 
nation in noise can not be implied from this finding. 
At equal intensity levels, the DL in db was larger 

in noise than in quiet. Likewise, the estimated sone 
value of the DL increased in noise relative to the 
quiet condition at eyual sensation and equal loudness 
levels of the stimuli. It appears, therefore, that the 
normal ear discriminates intensity changes less well 


in noise than in quiet. 
147 pages. $1.84. Mic 55-1371 


A RHETORICAL EXEGESIS OF THE LIFE AND 
SPEECHES OF SALMON PORTLAND CHASE 


(Publication No. 14,463) 


Frank Wilbur Hale, Jr., Ph.D. 
The Ohio State University, 1955 


This study is a rhetorical criticism of the life and 
speeches of Salmon Portland Chase of Ohio. It presents a 
description and analysis of the speaker’s development, his 
audiences, and two representative speech situations. Be- 
ginning as an unknown attorney, Chase became a popular 
figure as a lecturer, politician, campaigner, and parlia- 
mentarian. 

As a young man, Chase participated in forensic disputes 
and declamations at Dartmouth College. He was one of the 
founders of the Cincinnati Lyceum, which was designed to 
serve the people of the community as a public center for 
information On topics of science and literature given by 
local lecturers. In his early years as a politician, Chase 
was not loyal to any one party. On several occasions he 
Switched parties, because he always insisted that any party 
of which he was a member must openly declare itself 
against the extension of slavery. He achieved wide repu- 
tation as a persistent campaigner and “stump speaker.” 

Chase was principally a forensic and deliberative 
speaker. In Ohio, during the 1840’s and 1850’s, he was 
considered “the attorney-general of the fugitive slave,” as 
well as the key political administrator in the state. 

The people of Ohio, of the United States Senate, and of 
the nation at large, soon became Chase’s audience. Be- 
tween 1849 and 1854, he represented Ohio in the United 
States Senate. In 1855, after his sensational campaign as 
rubernatorial nominee for the Republican Party, he re- 
ceived the confidence of Ohio voters and was elected gov- 
ernor of Ohio for two consecutive years. Although Chase 
was a popular figure in the presidential campaigns of 1856, 
1860, and 1868, he was never a presidential candidate, 
since he was unable to achieve a large enough following 
among the nation’s Republicans. 

Two representative speech situations are investigated 
in order to discover the reasons for Chase’s effectiveness 
as a Speaker. His deliberative speaking is illustrated by 
his speech before the Southern and Western Liberty Con- 
vention at Cincinnati, Ohio, June 11-12, 1845. His speech 
before the United States Senate on February 3, 1854, also 
emphasizes his effectiveness as a deliberative orator. 

Chase’s speeches reflect excellent preparation and or- 
ganization. He indicated a preference for the expository- 
inductive method of argumentation, but he developed his 
speeches by use of chronological arrangement. Chase’s 
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favorite subject was the anti-slavery cause, and speeches A STUDY OF SOME LARYNGEAL 
on this topic reveal that he was a scholar and a moralist. CORRELATES OF VOCAL PITCH 
Simplicity was the trademark of Chase’s speeches, al- aha 
though he often used figurative language to magnify his (Publication No. 14,119) 
ideas. Harry Francis Hollien, Ph.D. 
Chase was an effective speaker. He was more an ideal- State University of Iowa, 1955 
ist than a pragmatist. Because he was unwilling to com- 
promise on what he thought was right, Chase was considered Chairman: Dr, James F. Curtis 
undiplomatic by some of his hearers. His ability, sincerity, 
and earnestness seemed to balance his usual lack of re- Four discrete pitch groups were chosen for this study 
straint. Perhaps he, more than any other speaker, con- from a group of 254 volunteers, primarily on the basis of 
formed to Cato’s dictum: “An orator is a good man skilled pitch range, age, lack of speech or voice problems, and the 
in speaking.” 354 pages. $4.43. Mic 55-1372 ability to produce specific vocal tones easily. These groups 
were composed of (1) six males with very low voices, (2) 
six males with very high voices, (3) six females with very 
low voices and (4) six females with very high voices. 
Three procedures were used in this study: 
RECOGNITION OF THREE MAGNITUDES OF 1. A lateral x-ray procedure provided for making 
INTERPHONEMIC TRANSITIONAL INFLUENCE four laryngeal measurements — two anteroposterior, 
(Publication No. 14,465) one vertical and one of area — to establish indices 
of laryngeal size. These indices were, in turn, re- 
George James Harbold, Ph.D. lated to the pitch differences among the experimen- 
The Ohio State University, 1955 tal groups. 
. A laminagraphic x-ray procedure which provided 
It was the purpose of this study to investigate the inter- for coronal cross sectional views of each subject’s 
phonemic transitional influence that results from sound vocal folds was used in making two measurements 
combinations of spoken speech. Monosyllabic nonsense of area and one of mean thickness. 
syllables were structured by combining consonants and In addition to taking exposures under a condition 
vowels, with respect to hub location, to effect three dis- of no phonation, four conditions of phonation, sam- 
crete magnitudes of transition, namely (1) Minimum, (2) pling the subject’s fundamental frequency range, 
Medium, and (3) Maximum categories. CV, VC, and CVC were obtained. These phonations were controlled 
syllable forms were employed to afford (1) double repre- with respect to both frequency and intensity. 
sentation of each magnitude by each sound combination The measurements obtained by this procedure 
within each list of syllables, and (2) eyual representation were utilized as the basis of comparisons among 
of magnitudes as to location of transition with respect to the pitch groups and to study relationships of these 
the vowel. Six male speakers recorded the syllables to measurements to pitch variations within the indi- 
which 24 trained listeners responded (syllable and speaker vidual subject. 
orders randomized) in progressively destructive S/N Correlative investigations that were carried out 
ratios. The +3 db. S/N ratio results were analyzed. The using the laminagrams were: 
criterion measure was magnitude recognition irrespective a. Investigation of the relationship between the ele- 
of transition direction. The data were evaluated by triple vation of the vocal folds and rises in pitch. 
analysis of variance. Results supported the hypothesis b. Study of the relationship between the upward 
that magnitudes of transition could be differentially recog- tilting of the vocal folds and rise in vocal pitch. 
nized and identified. A definite superiority of Minimum . A laryngoscopic photography procedure allowed 
transitions over the two greater magnitudes was revealed. measurements to be made of the length of the vocal 
Transitions preceding the vowels were superior for both folds. The same pitch controls were associated 
the Minimum and Maximum categories, but there was no with this procedure as there were with the preceding 
significant difference between positions for the Medium one. No intensity restrictions were imposed. The 
magnitudes. It was concluded from the results of this values obtained from this allowed for observations 
study that (1) transemes, or discrete magnitudes of inter- of differences in vocal fold length among the pitch 
phonemic transitional influence, exist as entities and de- groups and among different pitches within the same 
serve further consideration in future efforts to delineate subject. 
the code units of speech; (2) magnitude of transition, direc- On the basis of the experimental findings from the data 
tion disregarded, does not provide recognition cues; (3) obtained the following conclusions may be stated: 
position of transition shift, with respect to the vowel, is 1. There is a tendency for individuals with lower pitch 
significant for certain magnitudes; (4) in the perception of levels to exhibit larger, more massive laryngeal 
transition magnitude, direction of shift is not related to — structures and vocal folds than do those with higher 
success of recognition; and (5) magnitude of transition pitch levels. This is true at least for the dimensions 
occurring in words should be investigated to determine the of general laryngeal size, vocal fold cross sectional 
possible relationship of this factor to articulation testing area, vocal fold thickness and vocal fold length as 
and speech intelligibility. 43 pages. $1.00. Mic 55-1373 measured in this study. 
. As the fundamental frequency of an individual’s 
voice is raised there is a strong tendency for the 
vocal folds to be reduced in cross sectional area 
and to become thinner. This tendency is seen to be 
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more marked at the lower frequencies of the sub- 
jects’ ranges. 

Cross sectional dimensions of the vocal folds in- 
cluding both area and thickness measurements tend 
to correlate more closely with absolute freyuency 


level than with relative pitch within subjects’ ranges. | 


This tendency is evident no matter what a given in- 
dividual’s pitch level or laryngeal dimensions may 
be, e.g., a baritone and a soprano singing the same 
pitch would have vocal folds of about the same thick- 
ness and cross sectional area. 

. As the fundamental frequency of voice is raised there 
is a tendency for the vocal folds to lengthen. 
There is a tendency for the vocal folds to be pro- 
gressively more elevated with successive rises in 
pitch. A possible explanation is Kenyon’s hypothesis 
concerning action of the extrinsic laryngeal muscles. 
There is a tendency for tilt of the folds to become 
greater with successive rises in pitch except at the 
falsetto pitch. A possible explanation for this is that 
subglottal air pressure increases as the fundamental 
frequency of the voice is raised. 

113 pages. $1.41. Mic 55-1374 


THE STAGING OF PANTOMIME ENTERTAINMENTS 
ON THE LONDON STAGE: 1715-1808 


(Publication No. 14,478) 


Frank Leland Miesle, Ph.D. 
The Ohio State University, 1955 


The purpose of the study was to provide an accurate 
description of the elements employed in the staging of pan- 
tomime entertainments during the period 1715-1808, par- 
ticularly in the patent theatres of London. The study de- 
scribes pantomime programming, literary aspects, 
performers and their style, scenes, scene-changing, 
mechanical tricks, and grand finales. 

The basic material for the study included the printed 
editions and manuscripts of some one hundred fifty panto- 
mimes, representing approximately one-fifth of the total 
output of the period, preserved on microfilm in the Ohio 
State University Theatre Collection. Numerous eighteenth 
century periodicals provided corollary information. These 
materials were analyzed for descriptions of staging. 

The results of the study demonstrated that programming 
of the pantomimes changed radically during the period. 
Prior to 1750, they were introduced throughout the season; 
following 1750, they tended to be introduced at Christmas. 
At the major theatres, there was a decline in revivals and 
in the number of new efforts each season from the beginning 
to the end of the period. Generally, the minor theatres 
leaned more heavily upon pantomime than did the major 
theatres. 

Pantomime existed in the eighteenth century in two basic 
forms, single- and double-plotted, with many varieties of 
each. There was no “typical” form, in the sense of rigidity 
of features. Pantomime’s most striking literary charac- 
teristics were extreme flexibility, great variety of subject 
matter, looseness of form, and a tendency to use standard 
composition devices as a means of introducing scenic and 
mechanical marvels. 





Pantomime performers were varied in nature. Their 
style was unique, particularly that of the participants in 
the harlequinade. It involved stylized dance movement, 
dumb show, and emphasis upon physical activity. Comic 
business was one of the essential features of the perfor- 
mance, and was lively, physical, low-comedy fun. 

A great variety of scenes was a basic attraction of the 
pantomime. There were always a considerable number of 
different scenes in each piece, but this number increased 
substantially by the end of the period. Toward the end, 
there was marked interest in authentic locales, and scenes 
became more individualized and diversified. The panto- 
mime emphasized trick units and modifications of scenic 
pieces. Scene changes emphasized the novel and spectacu- 
lar. There were an incredible number of changes, of in- 
creasing difficulty, with evidence of unique and unconven- 
tional applications of standard techniques. The many 
scenic transformations provided surprise and novelty. 

The pantomime employed the conventional mechanical 
equipment of the stage in an extensive but not particularly 
original manner. It also had numerous special tricks, an 
array of special machinery, mechanical transformations, 
and monsters. Its finale attempted a spectacular climax, 
with a mass effect such as a grand dance or ballet or a 
spectacular procession. 

It was concluded that the eighteenth century pantomime 
was a much more varied and spectacular form than it pre- 
viously has been described as being. It was “popular” 
theatre, elaborate, and novel for the sake of being so. Its 
features suggest that more complicated mechanical scene- 
changing equipment may have existed; that the general ten- 
dency toward realism in scene design, and specialized dis- 
positions like the compartmented scene and specific 
mechanical devices like the panorama, may have appeared 
earlier than presently believed. 

376 pages. $4.70. Mic 55-1375 


THE ORGANIZATION AND ADMINISTRATION OF 
A PROGRAM OF SPEECH IMPROVEMENT FOR 
THE ELEMENTARY AND SECONDARY 
SCHOOLS OF LOUISIANA 


(Publication No. 14,072) 


Elmer Reid Minchew, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Giles W. Gray 


A survey of the status and scope of speech education in 
the elementary and secondary schools of the nation in gen- 
eral and of Louisiana in particular has revealed that many 
schools have failed to include a progressive and systematic 
program of speech improvement in their general program 
of education. This apparent neglect of one of the oldest 
academic disciplines at the elementary and secondary 
levels of instruction has been the reason for the present 
study. An attempt has been made, first, to determine the 
place of communication, both written and oral, in a pro- 
gram of general education; and second, if such a place 
seems to be of sufficient significance, to develop a logical 
plan for the organization and administration of a program 
of speech education, as a vital aspect of the whole problem 
of communication. 
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“The organization and administration of a program of 
general speech improvement for the elementary and sec- 
ondary schools of Louisiana” is the result of an analysis 
of the available literature on the subject of speech educa- 
tion. This literature has included state department of edu- 
cation bulletins and courses of study, articles in speech 
education and other educational journals, and books by 
authorities in the field of speech education and of education 
in general; of personal interviews with classroom teachers, 
speech therapists, and school administrators at the several 
levels of instruction; of personal interviews and confer- 
ences with professors of speech, professors of education, 
and with deans of departments of languages and speech. 

A progressive and systematic program of speech im- 
provement has been based on data which have established 
that speech improvement is essential to a program of 
general education, that the objectives of speech education 
are essentially identical with those of general education; 
that speech improvement for all children from the first 
grade through the twelfth grade is concerned with improve- 
ment in the auditory and visible aspects of speech through 
which thought is communicated by the use of spoken lan- 
guage; that speech improvement is dependent on learning 
experiences which are peculiarly adapted for effective oral 
communication under the direction of classroom teachers, 
and of speech teachers, both of whom are properly qualified 
either through pre-service or in-service training; that it 
is the responsibility of the teacher training institutions to 
provide sufficient speech education for their education 
majors to direct a program of speech improvement in the 
classroom; and that it is the responsibility of the speech 
departments to provide a broad speech education back- 
ground for their speech majors to enable them to supervise 
a program of speech improvement at the school level, and 
for speech therapists, who will be able to direct the pro- 
gram of speech correction for children who have serious 
speech disorders. 198 pages. $2.48. Mic 55-1376 


A STUDY OF THE RELIABILITY OF 
PSYCHOLOGICAL SCALING OF DEFECTIVE 
ARTICULATION IN CHILDREN 


(Publication No. 14,480) 


Sheila Graham Morrison, Ph.D. 
The Ohio State University, 1955 


The purpose of this study was to determine whether 
reliable quantitative measures of the severity of defective 
articulation could be obtained from ratings of one-minute 
samples of speech by trained individual observers. The 
samples were high figelity tape recordings of the continu- 
ous speech of children, between the ages of five and 10, 
whose articulation represented a range of severity from 
normal to serverely defective. Each one-minute sample 
was divided into short isolated speech segments and pre- 
sented by tape recording to observers to be judged by the 
method of equal-appearing intervals. A nine-point scale, 
extending from one, for least severe, to nine, for most 
severe, was employed. 

Segment lengths of five seconds and of 10 seconds were 
selected by preliminary investigation. Severity scales for 
each of the two durations were constructed from two sets 





of 60 segments each. Reliable median scale values for the 
60 segments in each set were derived from the responses 
of groups of observers. Each severity scale consisted of 
four sets of nine segments each, with one segment at each 
of the nine levels of severity. 

Two groups of individual observers, with 10 in each 
group, judged 50 one-minute speech samples. For one 
group the samples were presented in 10-second segments; 
for the other group the samples were presented in five- 
second segments. All segments of one duration were pre- 
sented in prearranged random order. Each group was 
trained with the appropriate severity scale. 

A set of mean scale values of severity was computed 
for the 50 one-minute samples from the responses of each 
of the 20 observers. Reliability of individuals and differ- 
ences between the two groups were evaluated. 

The following conclusions were drawn: 

1. Reliable mean scale values of the severity of defec- 
tive articulation can be obtained from ratings of one- 
minute speech samples from the responses of a trained 
individual observer. 

2. Mean scale values of severity of defective articula- 
tion which are precise with respect to placing one-minute 
speech samples in relative positions along the severity 
continuum can be obtained from the responses of a trained 
individual observer. 

3. Absolute values of severity measures of defective 
articulation are not necessarily comparable from one in- 
dividual observer to another. 

4. Five-second segment and 10-second segment pre- 
sentation of longer samples of speech result in equally 
reliable mean scale values of the severity of defective 
articulation. 59 pages. $1.00. Mic 55-1377 


A RHETORICAL STUDY OF 
THE PUBLIC SPEAKING OF HAROLD L. ICKES 
IN THE 1936 PRESIDENTIAL CAMPAIGN 


(Publication No. 14,073) 


William Scott Nobles, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Waldo W, Braden 


This study is a rhetorical analysis of the public speaking 
of Harold L. Ickes, Franklin D. Roosevelt’s Secretary of 
the Interior. The analysis is limited to Ickes’ major radio 
broadcasts in the presidential campaign of 1936. In that 
campaign, Ickes was the acknowledged “hatchet-man” of 
the New Deal. His speeches were devoted almost exclu- 
sively to attacks upon the Republican candidate, Alfred M. 
Landon, and upon Landon’s leading supporters. Ickes’ 
own Republican background and his reputation for invective 
and innuendo were among his special qualifications for his 
campaign role. 

This study analyzes the nature of Ickes’ campaign task, 
the characteristics of his persuasion, and the effectiveness 
of his speaking efforts. The first two chapters discuss 
Democratic campaign strategy and Ickes’ place in that 
strategy. Chapter III analyzes the speaker’s general meth- 
ods of preparation and delivery. In the next five chapters, 
five network campaign broadcasts are studied. The analysis 
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of each speech is based upon the following-named factors: 
background and setting, purpose and thesis, organization 
and lines of argument, forms of support, use of language, 
and reactions to the speech. The final two chapters syn- 
thesize characteristics of the speaker’s persuasion and 
evaluate his performance as a speaker in his campaign 
role. 

One of the principal sources of material for this study 
is the Ickes Papers deposited in the Manuscripts Division 
of the Library of Congress. This collection contains speech 
files, including all drafts of speeches, and memoranda and 
letters concerning them; letter files, including political 
correspondence; and scrapbooks, which include an extensive 
collection of press clippings pertinent to Ickes’ activities 
as a Campaign speaker. Personal interviews with people 
closely associated with Ickes in his department or in the 
campaign are also a source from which information was 
gathered. 

This study concludes that Ickes achieved a large meas- 
ure of success in his role as a campaign speaker. His 
attacks on Landon were widely publicized and, in the opin- 
ion of observers both friendly and unfriendly, achieved 
their desired result. The chief sources of Ickes’ persua- 
sion were psycnrological techniques of suggestion. Among 
these techniques were “name-calling,” the argument of 
“suilt by association,” the constant and varied repetition 
of unproved premises, and the use of persuasive humor. 
These psychological appeals were not always supported by 
sound logic or evidence, nor does it appear that all of them 
could have been. In this respect, Ickes failed to demon- 
strate a maximum awareness of his responsibility to his 
audience. 

Ickes’ campaign oratory was neither elevated in theme 
nor statesmanlike in substance. It nevertheless captured 
public attention, and it apparently constituted politically 
effective persuasion in the 1936 campaign. 

280 pages. $3.50. Mic 55-1378 





THE RELATIVE INTELLIGIBILITY OF SPEECH 
RECORDED SIMULTANEOUSLY 
AT THE EAR AND MOUTH 


(Publication No. 14,484) 


Herbert Joseph Oyer, Ph.D. 
The Ohio State University, 1955 


The purpose of this study was to determine the relative 
intelligibility of simultaneously recorded speech picked up 
at the lips and left ears of six speakers. Test material 
consisted of fifty monosyllabic words selected from words 
most frequently employed in air traffic control. The words 
were chosen to represent the relative frequency of occur- 
rence of vowel, diphthong, and initial consonants in English 
monosyllables. Randomizations of the fifty-word list were 
presented to twenty-four trained listeners at -12, -15, and 
-18 db S/N ratios. 

Questions proposed at the outset of the investigation 
were (1) Are speech signals of ear origin which are re- 
corded in quiet as intelligible as speech signals of mouth 
origin at each of the three S/N ratios employed in the test? 
(2) Is the trend for intelligibility over S/N ratios employed 
in the test in the same direction for speech signals of both 





origins? (3) Are speech signals of ear origin recorded 
in quiet as intelligible in quiet as speech signals of mouth 
origin? 

Data obtained were evaluated by triple analysis of 

variance technique. 

Conclusions drawn from the analysis of results of this 

study were: 

1. Speech signals from the ear are more intelligible 
than speech signals from the mouth for all S/N 
ratios employed, with increasingly large differences 
at lower ratios. 

The trend for intelligibility over S/N ratios em- 
ployed in the test is in the same direction for speech 
signals of both origins. Decreasing S/N ratio is sig- 
nificantly destructive to the intelligibility of speech 
picked up at the ear and lips of speakers, and is 
more destructive to the latter. 
When heard in quiet, speech recorded at the ear is 
as intelligible as speech recorded simultaneously 
at the mouth of the speaker. 

44 pages. $1.00. Mic 55-1379 


THE POLITICAL SPEAKING OF 
SENATOR ROBERT A. TAFT, 1939 TO 1953 


(Publication No. 13,817) 


Noel George Rapp, Ph.D. 
Purdue University, 1955 


Major Professor: N.B. Beck 


Robert Alphonso Taft, United States Senator from the 
state of Ohio from 1939 to 1953, was born in Cincinnati, 
Ohio, September 8, 1889, and died in New York on July 31, 
1953. Factors in his early life which influenced his polit- 
ical speaking were: wide travel and opportunity to observe, 
by virtue of his father’s positions as Governor of the Phil- 
ippines, cabinet member, President, and Chief Justice of 
the United States; his intellectual precocity, which enabled 
him to graduate at or near the head of his class from the 
Taft School, Yale University, and Harvard Law School; and 
his practice of corporate law in Cincinnati, Ohio. 

Robert A. Taft served six terms in the Ohio legislature. 
In 1938, he actively entered national politics by election to 
the United States Senate. Although his party was in the 
minority for most of his fourteen years in the Senate, Taft 
was frequently referred to as one of the most influential 
members of the Senate. In the Senate, he frequently led a 
coalition of the conservative wings of both parties and was 
an outspoken critic of much of the legislation of the Roose- 
velt-Truman years. In his own party he so personified and 
led the conservative wing that he became known as “Mr. 
Republican.” He sought the Republican nomination for the 
Presidency in 1940, 1948, and 1952, and while he always 
failed to win, he was one of the top contenders in each con- 
vention. The zenith of his power was in the last months of 
his life, when he was sometimes called President Eisen- 
hower’s “prime minister.” 

Twenty-one speeches were selected for analysis in this 
study, drawn from three categories — speeches delivered 
in the Senate, public speeches outside the Senate, and radio 
speeches. The subjects covered included areas of labor, 
foreign policy, political campaign issues, finance, justice, 
and a eulogy. The speeches were considered from the 
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standpoint of basic premises, lines of argument, logical 
proof, motive appeal, ethical appeal, organization and 
arrangement, style, preparation, delivery, and effective- 
ness. 

Robert A. Taft’s outstanding basic premises were: lit- 
eral interpretation of the Constitution and its principles, 
efficiency and economy in government, and the peaceful 
preservation of the freedom of the individual American in 
foreign policy. 

Taft’s lines of argument, derived from his premises, 
were sometimes stated didactically, sometimes by impli- 
cation. An analysis of the selected speeches showed that 
his logic did not always meet tests of validity. However, 
his colleagues considered him a logical speaker. His 
chief forms of support in speeches were examples, expla- 
nations, comparisons, testimony, and statistics. Not noted 
as an emotional speaker, Taft did use emotional appeals. 
His honest indignation expressed in positive language lent 
an emotional aura to many of his speeches. He used ethi- 
cal appeal frequently, most often linking the opposition 
with that which was not elevated and himself with that which 
was. He relied heavily upon his own knowledge and expe- 
rience. 

For arrangement and style, Taft’s speeches hardly 
qualify as models. His points sometimes overlapped, but 
usually followed a logical sequence of sorts. His style 
was characterized by plainness, superlatives, loaded words, 
extensive use of “I”, and parallelisms and series. His 
vocal delivery was rapid, rather harsh and emphatic, ac- 
companied by brisk hand gestures, not particularly grace- 
ful. Senator Taft’s preparation for his speeches was sim- 
ple. He dictated to a secretary, penciled in revisions, and 
had the speech retyped. 

Despite violation of many principles and techniques of 
public speaking textbooks, Senator Taft was an effective 
speaker, as is evidenced by much testimony and his record 
of influence in the Senate and within the Republican party. 

His effectiveness was the result of his ethical appeal to 
his audiences, who respected his integrity, his fearless- 
ness, and his forthrightness. His lack of the graces of the 
polished orator probably strengthened his ethical appeal. 

521 pages. $6.51. Mic 55-1380 


THE RELATIONSHIP OF PROLONGED PERIODS 
OF SPONTANEOUS SPEECH TO 
SEVERITY OF STUTTERING 


(Publication No. 13,134) 


Clyde Lee Rousey, Ph.D. 
Northwestern University, 1955 


The Problem 


Authorities in the field of stuttering, such as Dr. Wen- 
dell Johnson, believe that one of the most valuable things 
a stutterer can do is to engage in a great amount of speak- 
ing. This experiment was designed to study the relation- 
ship existing between prolonged periods of spontaneous 
speech and severity of stuttering. It was hypothesized that 
stuttering severity would show a decrement during the 
course of the experiment. 





Procedure 


Eighteen high school age subjects, 13 male and five fe- 
male, participated in the experiment. The basic task of 
each subject was to speak spontaneously for 10 hours a day 
and for five consecutive days. At no time did any subject 
read or sing. Psychological tests given did not show the 
presence of personality or intellectual deviants in the ex- 
perimental sample. 

Stuttering severity was traced during the observation 
periods of each 10 hour day and for five days during the 
experiment. Each observation period was four minutes in 
duration. Three indices of stuttering severity based on the 
same four minute observation period were used. These 
included a count of the secondary symptoms, a count of the 
number of words spoken per unit of time, and a rating of 
the severity of stuttering. 

Analysis of the data was performed by the use of Alex- 
ander’s Trend Analysis. Additional computations of cor- 
relation were made between the various indices used in 
the study. 


The Results 


Significant F ratios indicating, that for the group as a 
whole, severity was becoming less occurred for all of the 
measures of general trend except the rating of severity 
during the five days of the experiment. The exact cause 
of this latter result could not be definitely established. 

In addition, a study of the magnitude of change of stutter- 
ing severity during the observation periods of each 10 hours 
and the scores for each day was made. Between the first 
and last day of the experiment, no significant trend in 
amount of loss of severity was established. 

Inter-correlations between the three indices of stutter- 
ing severity show a high positive relationship existing. 

The greatest correlation is between the rating of stuttering 
severity and the count of secondary symptoms. As an 
additional study of the indices of stuttering severity used 
in this experiment, correlations were computed between 
the three indices and a frequency count of moments of 
stuttering. The highest relationship was between the rating 
of stuttering severity and the moments of stuttering. The 
other two indices showed a low correlation. 

The mean patterns of severity seemed in some cases 
characteristic of patterns seen in studies of work output. 
There was no group reaction to any fatigue factor in terms 
of increased stuttering severity. It is to be emphasized 
that some individuals did become more severe during the 
course of the experiment. The cause or causes of this 
could not be determined. 


Conclusions 


The hypothesized decrement in stuttering seemed to 
occur in the experiment. There were exceptions to the 
above generalization. It is felt that the speech pathologist 
who tries to generalize the results to therapy at the pres- 
ent time will be in error. There exists a need first to 
understand what type of stuttering or stutterer will benefit 
from prolonged periods of spontaneous speech. 
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GERMAN EXPRESSIONISM 1915-1920: 
THE PLAYS OF GEORG KAISER 


(Publication No. 14,080) 


William Harlan Shaw, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Claude L. Shaver 


Dramatic critics and historians have generally ac- 
claimed Georg Kaiser to be the greatest of the German Ex- 
pressionistic playwrights. It is known that he wrote the 
largest number of plays of all the dramatists of Expres- 
sionism, and that until 1933, his plays were second only to 
Hauptmann’s in number of productions in Germany. In 
spite of the fact that some of these plays have been done 
in England and America, only a small number of them are 
actually known in these countries, because, until the pres- 
ent time, only eight of them have been translated into Eng- 
lish. That is an insufficient number for the English reader 
to determine the true value of Kaiser and to place him 
properly in theatrical history. There is also a scarcity of 
criticism available in English, and that which does exist 
concerns itself largely with From Morn to Midnight and 
the Gas trilogy. Very few critical works in English cover 
all of his translated plays to say nothing of his untranslated 
ones which number over forty. 

The purpose of the present study is to present in Eng- 
lish three heretofore untranslated plays, which, though 
quite different from one another, were written during the 
same period of Kaiser’s career. These include the great- 
est of the Expressionistic comedies, Europa, which is a 
musical comedy-like fable play; Kaiser’s most fully devel- 
oped romantic play, The Woman’s Sacrifice; and the piece 
said to have been the greatest success in Expressionistic 
staging, Hell, Way, Earth. The translations of these plays 
compose the major portion of this study. 

Part one which serves as an introduction to the trans- 
lations of the plays is made up of six brief chapters. Chap- 
ter I presents a definition or description of Expressionism 
and discusses its origin and development. Chapter II is a 
biography of Kaiser and includes some comments on his 
works by German, English, and American critics. Chapter 
Ill contains an overview of all of Kaiser’s plays, and Chap- 
ter IV discusses the New Man theme that recurs in its 
various forms in all of them. Chapter V discusses ina 
more detailed way the five previously translated plays 
which were written between 1915 and 1920, From Morn to 
Midnight, The Coral, Gas I, Gas II, and The Fire in the 
Opera House, and the three present translations which 
came within the same period, Europa, The Woman’s Sacri- 
fice, and Hell, Way, Earth. Chapter VI deals with Kaiser’s 
style in these eight plays. Finally, a complete list of 
Kaiser’s published plays, novels, and articles is supplied 
in an appendix. 412 pages. $5.15. Mic 55-1382 



































THE NASAL SOUND PRESSURE LEVELS OF 
_- VOWELS PRODUCED AT SPECIFIED INTENSITIES 


(Publication No. 13,953) 


Raymond R. Summers, Ph.D. 
Purdue University, 1955 


Major Professor: Dr. M. D. Steer 


The purpose of this study was to investigate the rela- 
tionship between oral and nasal sound pressures during the 
production of eight vowel sounds at four different intensity 
levels. The study utilized thirty subjects, divided into 
male and female groups of 16 and 14 members respectively, 
who were judged as having General American vowel quality 
and acceptable voice quality. Each of the 32 speech sam- 
ples was prolonged for six seconds. Two separate but 
Simultaneous tape recordings of each subject’s speech 
Sample were made. One recording system employed in- 
strumentation which included a probe-tube microphone, 
inserted into the nasal meatus, and a high fidelity tape re- 
corder with associated amplifiers. The other recording 
system employed a conventional studio microphone, placed 
about eight inches from the subject’s mouth, and a high 
fidelity tape recorder. 

A high speed power level recorder (HPL-E) was em- 
ployed to secure a permanent, continuous record of the 
variations in the oral and nasal sound pressure levels of 
the speech samples for each subject. The mean oral and 
nasal sound pressure levels of the speech samples were 
determined from the graphic HPL-E record. Two seconds 
of phonation, relatively free from amplitude modulation, 
were measured for each sound. 

The statistical treatment of the data was by the analysis 
of variance. The main effects studied were subject, groups, 
vowels, intensities and locations. Also investigated were 
the interactions among these main effects. Since the ex- 
perimenter was interested primarily in a comparison of 
the oral and nasal sound pressure levels, particular in- 
terest was devoted to the main effect of location and inter- 
actions involving location. 

Within the limitations imposed by the experimental pro- 
cedure, the following conclusions are drawn: 

(1) In regard to the hypotheses which were set out to 
be tested: 

a. The hypothesis that there are no significant in- 
tensity differences in the variables measured 
due to the main effects of groups (males and fe- 
males) is not rejected. 

. The hypothesis that there are no significant in- 
tensity differences in the variables measured 
due to the main effects of vowels ([i, e, ¢, 2, 

e, 9, 0, uJ) is rejected. 

. The hypothesis that there are no significant in- 
tensity differences in the variables measured 
due to the main effects of intensity levels (60, 
70, 80 and 90 decibels) of sound production is 
rejected. 

. The hypothesis that there are no significant 
intensity differences in the variables measured 
due to the main effects of locations (oral and 
nasal) is rejected. 

(2) There are differences between and within oral and 
nasal sound pressure levels when different vowels are pro- 
duced at different intensity levels by male and female 
talkers. 
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(3) The differences observed are attributable to differ- 
ential effects of the primary sources of variation, and to 
interactions among these variables. 

(4) Specifically, the following relationships are found 
to exist: 

a. Oral sound pressure levels, across all sounds 
and intensities, are lower for females than for 
males. The converse is true for the nasal 
sound pressure levels. 

The differences among oral sound pressure 
levels, across all sounds and groups studied, 
are greater than the corresponding differences 
among nasal sound pressure levels. 

. Across all intensities, the relationship of the 
nasal sound pressures, among vowel sounds, re- 
sembles the conventional vowel triangle except 
that the lowest sound pressure is for [9]. This 
relationship holds for the male and female 
groups separately and the total experimental 
group. Because of visual monitoring, this re- 
lationship does not exist for the oral sound 
pressure. 

. Across the oral and nasal locations, there are 
no sound pressure differences between the males 
and females in producing the vowel sounds at the 
four nominal intensity levels. 

There are no sound pressure differences, across 
all sounds and between male and female groups, 
for the four intensity levels. 

Across the oral and nasal locations, differences 
exist among the vowel sounds at the four inten- 
sity levels studied. 

. Across the oral and nasal locations, differences 
exist between the male and female groups and 
among the sounds and intensity levels studied. 
The oral sound pressures for the males are 
greater, at every nominal intensity level and 
across all sounds, than the sound pressures for 
the females. However, except for the nominal 
90 db intensity level, the converse is true for 
the nasal sound pressures. 

Across all intensity levels, the nasal sound pres- 
sure for the females for each sound studied, is 
larger than the nasal sound pressure for the 
males. However, for the oral sound pressure, 
the converse is true. 
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AN EXPERIMENTAL STUDY OF THE ACQUISITION 
OF INFORMATION FROM THREE TYPES OF 
RECORDED TELEVISION PRESENTATIONS 


(Publication No. 14,154) 


John Holway Ulrich, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor H. Clay Harshbarger 


This investigation was designed to determine whether 
eighth grade pupils retained more information from observ- 
ing a kinescope recording of a straight lecture, the same 
lecture with visual aids that were handled by the lecturer, 





or the same lecture with visual aids that were flashed on 
the screen. 

The food resources of Africa was the lecture topic. 
Nineteen test items concerning this topic, which effectively 
discriminated between those who knew the materials and 
those who did not, became the nucleus for the lectures 
that were written for this experiment. 

Three kinescope recordings of the lecture were made. 
In each recording the lecture content and the words were 
identical, but the method of presentation varied as de- 
scribed in the first paragraph. Great care was taken 
during writing, rehearsal, and production of the lectures, 
to control all conditions so that, to the extent possible, the 
method of presentation would be the only variable. 

A random sample of forty eighth grade classes was 
selected from the city school system of Chicago, Illinois. 
Each class was randomly assigned to one of four groups: 
Treatment Group I observed the kinescope recording of the 
straight verbal lecture, Treatment Group II observed the 
recording of the lecture with the instructor manipulating 
the visual aids, Treatment Group III observed the record- 
ing of the lecture in which the aids simply appeared on the 
screen, and a control group viewed no lecture. Immedi- 
ately after viewing the kinescope recording each class took 
a test based on the information in the lecture. The same 
test was administered to the control group classes. All 
classes were retested approximately thirty days later. 

The same test was used though the items had been randomly 
reorganized. 

An analysis of variance technique was employed to test 
whether all groups retained the same amount of informa- 
tion following the viewing of the kinescope recordings. 
When siatistically significant differences were found, t- 
tests were employed to test whether differences existed 
between each pair of groups. 

The following results were obtained from the statisti- 
cal analysis: 

1. There were statistically significant differences at 
the five per cent level of confidence among the four 
groups on both the immediate and delayed recall 
tests, and among the three treatment groups on the 
immediate recall test but not on the delayed recall 
test. 

. All treatment groups retained more information 
than did the control group. These differences were 
statistically significant at the five per cent level for 
both the immediate and delayed recall tests. 

. Statistically significant differences were found on 
the immediate recall test between the groups view- 
ing the straight lecture and each of the groups which 
viewed a lecture with visual aids. These differences 
favored the latter groups. No significant differences 
were found between the three treatment groups on 


delayed recall test. 
255 pages. $3.19. Mic 55-1384 
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THE LATE VICTORIAN THEATRE: 
AS REFLECTED IN THE THEATRE, 1878-1897 


(Publication No. 14,082) 


Helene HarLin Wong, Ph.D. 
Louisiana State University, 1955 





Supervisor: Professor Claude L. Shaver 


The Theatre magazine, the most highly regarded Brit- 
ish dramatic periodical of its time, flourished as a monthly 
journal from August, 1878, through December, 1897. De- 
spite changes in editorship, the periodical’s primary em- 
phasis was consistently upon the varied aspects of the 
British theatre: the drama, criticism, personalities, his- 
tory, the audience, and management. Papers contributed 
to the magazine by the most prominent actors, critics, 
managers, and other dramatic authorities gave it unusual 
substance and prestige. Taken as a whole, The Theatre 
provides a highly illuminating historical picture of the 
numerous facets of the late Victorian theatre, a period of 
great significance in British dramatic history. 

This study is devoted to a descriptive analysis of cer- 
tain major aspects of the late Victorian theatre as reported 
in The Theatre from July, 1878, through December, 1897. 
The thirty-nine volumes of the magazine have furnished 
the primary source of material, with certain supplementary 
sources utilized as required. 

The first chapter gives a kaleidoscopic picture of the 
magazine as a whole, with a description of its salient fea- 
tures as treated by each of its editors. The second chap- 
ter consists of a descriptive analysis of four major themes 














in the periodical which concerned the theatre itself. These 
are: the make-up and conduct of the audience; the merits 
of a proposed subsidized theatre; the worth of a proposed 
dramatic academy; certain problems in playwriting. Sim- 
ilarly, the third chapter comprises a descriptive analysis 
of the relationships of the Stage and four potent social 
forces: The Church; Government Censorship; the Press 
as represented by the dramatic critics; and Society. The 
fourth chapter consists of a critical examen of the advent 
of Henrik Ibsen’s plays upon the British stage and their 
subsequent far-reaching effects. 

The Theatre witnessed numerous changes in the devel- 
opment of the stage. Among those noted were changes in 
the composition and attitudes of audiences, attributable in 
part to a decrease in the prejudice toward the acted drama. 
Pressing problems involving theatre patrons centered 
about the pit, theatre etiquette, and the issuing of passes. 
Also observed were the increasingly friendly relations be- 
tween the Stage and the Church, and between the Stage and 
Society. The most momentous change of all, however, was 
the emergence of the British drama of thesis, given its 
greatest impetus by the realism of the social dramas of 
Henrik Ibsen. 

Major controversies during the period covered by the 
magazine centered about dramatic writing, criticism, 
sovernment censorship, a proposed subsidized theatre, and 
a proposed dramatic academy. The merits and demerits 
of the issues raised in the course of the debates on these 
subjects were faithfully chronicled in The Theatre. 

The Theatre, therefore, is valuable to the present-day 
dramatic student because it is an accurate mirror of the 
late Victorian stage in all of its aspects. 
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A COMPARATIVE STUDY OF THE EFFECTS OF 
BETA RAYS, GAMMA RAYS, AND X RAYS ON 
DEVELOPMENT IN HABROBRACON; (WITH 
APPENDIX: DESCRIPTIVE STUDIES ON THE 
EMBRYOGENESIS AND ORGANOGENESIS OF 
HABROBRACON) 


(Publication No. 13,825) 


Robert Lewis Amy, Ph.D. 
University of Virginia, 1955 








Eggs of Habrobracon juglandis (Ashmead) were sub- 
jected, 1-3 hours after they were laid, to 8 rays from P™, 
y rays from Co, or 125 kvp X rays under equivalent 
physical conditions. At each of the seven dose levels used 
dosages were adjusted so that the amount of energy dissi- 
pated within the eggs was approximately the same for all 
three types of radiation. X rays were most effective in 
reducing the percentage of eggs hatching, B rays were less 
effective, and ¥ rays were least effective in this respect. 
Histological observations made on embryos exposed at the 
highest dose level are described. Enlargement of nuclei 
(up to three times the diameter of those found in untreated 








animals) was a prominent feature of the degenerative 
changes observed. Although there was indication that cell 
division continued for a time after exposure, other devel- 
opmental processes were for the most part completely 
inhibited. Externally visible structural derangements 
were seen in damaged eggs but none which were inter- 
preted as being peculiar to any of the types of radiation 
employed. In general, the time between irradiation and 
the appearance of visible signs of injury was inversely pro- 
portional to the amount of radiation received by the eggs. 
An appendix describing typical embryological develop- 
ment is included. 64 pages. $1.00. Mic 55-1386 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





2348 ZOOLOGY 





A CYTOLOGICAL STUDY OF THE SECRETORY 
ACTIVITY OF THE GOBLET CELLS OF THE 
INTESTINE OF THE GOLDEN HAMSTER, 
CRICETUS AURATUS, WITH SPECIAL REFERENCE 
TO THE GOLGI APPARATUS AND MITOCHONDRIA 


(Publication No. 13,456) 


Conrad Alvin Blomquist, Ph.D. 
University of Illinois, 1952 


The application of the frozen section technique to the 
study of the secretory activity of the goblet cells in the in- 
testine of the golden hamster, Cricetus auratus, is de- 
scribed. It was found that the secretory granules originated 
at the base of the goblet cell in association with the mito- 
chondria. From the base of the goblet cell, the granules 
migrated to the distal region of the cell and accumulated 
beneath the cuticular border to form the chalice. Dis- 
persed among the mucous products in both the cnalice and 
the fundus, along the lateral border, and aggregated at the 
base of the goblet cell were structures which became im- 
pregnated with osmic acid or silver nitrate. In view of the 
fact that identical structures were demonstrated through 
the use of Altmann’s acid fuchsin method, Regaud’s Iron- 
Hemiotoxylin method and Janus green, they were assumed 
to be the mitochondrial components of the cell. 

From the study of the fresh frozen sections stained 
with thionin or muci-carmine, the vesicular structures ob- 
served in conjunction with the mitochondrial structures 
filling the fundus and chalice of the goblet cell were identi- 
fied as mucous materials. 

The use of the fresh frozen technique facilitated the 
cytochemical study of the goblet cell. Thus, the hitherto 
unreported phosphatase reaction of the mucous products 
in the goblet cell is described and the lipoidal properties 
of the mucin as demonstrated with sudan black is reported. 

Preparations of intestinal material from standard 
paraffin methods are compared and contrasted with those 
from the fresh frozen section technique. Slides for his- 
tological and cytological study from the frozen section 
method were superior to those of the standard paraffin 
methods in appearance and facility of preparation. In addi- 
tion, the rapidity with which the completed slides are ob- 
tained and the minimum of shrinkage and distortion of the 
tissues are favorable advantages of the fresh frozen sec- 
tion method. The use of most of the stains, for example 
thionin and sudan black, are more limited in scope with the 
use of standard paraffin methods as many of the cellular 
components characteristic of the cells are altered or modi- 
fied through the intermediary chemical and physical reac- 
tions accompanying the standard procedures of histological 
preparations. The elimination of such reactions with the 
use of the frozen section technique yielded preparations of 
tissues as little changed from the living state as possible. 
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THE DIGESTIVE ENZYMES OF THE STABLE FLY, 
STOMOXYS CALCITRANS (L.) 


(Publication No. 14,455) 
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This study deals with the digestive enzymes of the 
stable fly, Stomoxys calcitrans (L.). Preliminary enzyme 
tests were qualitative in nature, designed to provide evi- 
dence for the presence or absence of a given enzyme. 
Later tests were quantitative, and dealt chiefly witha 
trypsin-like protease. 

A weak amylase, secreted by the salivary glands, was 
found to be present. The test used was the disappearance 
of starch substrate, aliquots being tested with iodine in- 
dicator solution. 

An invertase, secreted in the midgut, was present. The 
test used was the appearance of reducing sugars resulting 
from the hydrolysis of non-reducing sucrose. An arseno- 
molybdic acid reagent was used in testing the salivary 
glands. 

Tests for the presence of lactase were negative. The 
results were judged upon the non-appearance of glucose 
and galactose as end products of an enzymatic hydrolysis 
of lactose. All osazones formed in phenylhydrazine tests 
were examined microscopically in order to determine 
their identity by crystal structure. 

Tests for a pepsin-like protease were negative. The 
test used was the hydrolysis of azoalbumin substrate in- 
cubated at ten pHvalues between pH1.2 and 3.0. 

A lipase was found to be present, secreted in the mid- 
gut. The test used was the appearance of fatty acids in an 
Olive oil emulsion. Bromthymol blue indicator was used. 

A trypsin-like protease, secreted in the midgut, was 
found to be present. The test used was the hydrolysis of 
azocasein substrate incubated at pH7.8. 

The pH optimum for the hydrolysis of azoalbumin by 
stable fly trypsin was determined as being pH 7.9. 

The pHoptimum for the hydrolysis of azocasein by 
stable fly trypsin was determined as being pH 7.8. 

Protease activity was related to time of digestion fol- 
lowing a blood meal, and maximum activity was deter- 
mined as occurring at about 13 hours. 

The stimulatory effect of the ingestion of a nonpro- 
teinaceous food (sucrose) upon protease activity was 
studied. It provided a brief, transient increase in pro- 
tease activity, but the activity never approached that ob- 
tained from stable flies feeding upon their natural, pro- 
teinaceous food, blood. Following this brief period of 
slightly increased protease activity, values declined and 
remained at about the value obtained from unfed flies. 

Notes on the effect of various foods on longevity of 
stable flies and their effect on oviposition were made. 

A method for mass-feeding stable flies has been de- 
scribed. 

The construction of a device used in repetitive meas- 
urements and transfer of small volumes of liquids has 
been described and figured. 

90 pages. $1.13. Mic 55-1388 
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IDENTIFICATION OF INTESTINAL CELL 
INCLUSIONS IN CERTAIN NEMATODES 


(Publication No. 13,466) 


David Thurmond Clark, Ph.D. 
University of Illinois, 1955 


Two intestinal cell inclusions which occur in certain 
nematodes have been identified. One cell inclusion, stron- 
gylin, from Strongylus vulgaris, S. edentatus, S. equinus 
and Ancylostoma caninum was identified as beta zinc sul- 
fide. Rhabditin, the second cell inclusion, from Rhabditis 
strongyloides (Schneider, 1866) was identified as xanthine. 

X-ray powder diffraction procedures were used to 
identify both inclusions. The diffraction procedures were 
supplemented by ultraviolet absorption spectra determina- 
tions, histochemical and chemical tests in the identification 
of xanthine. 

Several structures of Rhabditis were studied by elec- 
tron microscopy, and electron micrographs are presented. 

The general morphology of the inclusions is discussed. 
Their origins in relation with the metabolism of the nema- 
todes in which they are found are also discussed. 

61 pages. $1.00. Mic 55-1389 














THE ECOLOGICAL GEOGRAPHY OF THE 
PSEUDEMYS FLORIDANA COMPLEX IN 
THE SOUTHEASTERN UNITED STATES 


(Publication No. 14,310) 


John Walden Crenshaw, Jr., Ph.D. 
The University of Florida, 1955 





Turtles of the Pseudemys floridana complex occur in 
the central and eastern United States, from southern Mary- 
land, Indiana and Illinois, south to southern Florida and 
northern Mexico, and west to central Oklahoma and western 
Texas. 

In connection with this study, more than 800 specimens 
were examined from throughout the geographic range of 
the group, including most of the available material in Mu- 
seum collections in the eastern United States and material 
from a number of private collections. For all specimens, 
data were recorded with respect to jaw conformation, color 
patterns of the head and shell and general head and shell 
dimensions. 

About two-thirds of the specimens examined were col- 
lected during the course of the study in peninsular Florida. 
For this material, data on ecological relationships were 
also recorded. The study in peninsular Florida was con- 
cerned not only with taxonomy and geographic distribution, 
but with the ecological and genetic relationships and with 
geographic variation of the members of the group. The 
geographic and genetic relationships of members of the 
floridana complex over the extra-Floridian parts of its 
range were interpreted in terms of conclusions and prin- 
ciples developed in peninsular Florida. 

In analyzing the morphological differences between the 
Pseudemys floridana complex and the closely related 
Pseudemys rubriventris group, it was found that Pseudemys 











affiliated with the Pseudemys rubriventris group and that 
the Florida turtle, Pseudemys nelsoni Carr, was sub- 
specifically related to P. alabamensis and should be known 
as Pseudemys alabamensis nelsoni. 

Hybridization between P. a. nelsoni and P. floridana 
peninsularis was found to occur On occasion in southern 
Florida, and introgressive hybridization between the two 
was indicated by available evidence. Only two specimens 
examined appeared to represent hybrids of P. a. nelsoni 
and P. floridana suwanniensis. 

The validity of four morphological characters adopted 
for use in differentiating between P. f. peninsularis and 
P. f. suwanniensis was found to be very high. These char- 
acters are concerned with the color pattern of the second 
lateral lamina, presence or absence of dark plastral mark- 
ings, distribution of submarginal blotches and presence or 
absence of a connection between bridge marks and sub- 
marginal blotches. 

The relationship between P. f. peninsularis and P. f. 
Suwanniensis was found to be very similar to that existing 
between full species. Intergradation, believed to be sec- 
ondary, occurs between the two but is very infrequent. The 
two hybrid arrays of females and young examined, termed 
family genetic units, constituted less than one percent of 
the family genetic units examined from mixed populations 
of peninsularis and suwanniensis. Additional evidence 
strongly suggests that the frequency of introgressive hy- 
bridization increases progressively from south to north 
where both forms occur. 

In mixed populations, P. f. peninsularis and P. f. suwan- 
niensis appear to be noncompetitive ecological equivalents. 
It is believed that total population size in these situations 
is limited by factors, nonselective for either suwanniensis 
or peninsularis, to a level below that at which competition 
for biological requirements would begin. 

The Pseudemys floridana complex is composed of two 
groups of subspecies which are termed the floridana and 
concinna groups and are represented in peninsular Florida 
respectively by P. f. peninsularis and P. f. suwanniensis. 
Evidence of introgression and frequency of specimens 
strongly intermediate between these two groups increase 
progressively as one moves away from peninsular Florida 
into other areas of the United States. However, relatively 
typical examples of each group occur throughout the area 
of geographic overlap of the two. Relationships between 
these groups are believed to be more similar to those ex- 
isting between species than to those between subspecies. 
Accordingly, the name Pseudemys concinna LeConte has 
been revived to include the following subspecies: concinna, 
hieroglyphica, mobilensis, texana and suwanniensis. The 































































































alabamensis Baur, which has been considered a synonym of 
Pseudemys floridana mobilensis, was a valid species 











species Pseudemys floridana would include the remaining 
subspecies: floridana, hoyi and peninsularis. 
211 pages. $2.64. Mic 55-1390 
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THE COMPARATIVE MYOLOGY OF THE 
PELVIC APPENDAGE IN THE SALIENTIA 


(Publication No. 14,226) 


Donald Gene Dunlap, Ph.D. 
State College of Washington, 1955 


The muscles of the pelvic appendage were examined in 
examples of thirty-two species of salientians representing 
some twelve families and five suborders. The investiga- 
tion was conducted in an effort to determine the value of 
the pelvic limb musculature in helping to clarify the phy- 
logeny of the Salientia. The nomenclature of Gaupp (1896) 
is used when feasible. 

The Amphicoela, represented by Ascaphus and Leiopelma 
exhibit a number of characters presumed to be primitive 
such as the fused state of the following muscles: adductor 
longus-pectineus, sartorius-semitendinosus, iliacus exter- 
nus-internus (Leiopelma), plantaris profundus-flexor dig- 
itorum brevis superficialis, transversus plantae, and ex- 
tensores breves superficiales et medii (Leiopelma). The 
M. caudalipuboischiotibialis is present in this suborder, 
as are several of the Mm. contrahentes digitorum, five 
being present in Leiopelma, three in Ascaphus. 

The Opisthocoela are extremely variable in regard to 
the musculature of the pelvic appendage. Certain of the 
discoglossids, e.g., Bombina, approach the conditions found 
in the leiopelmids, but others such as Discoglossus exhibit 
a number of more advanced characters such as the sepa- 
rate M. adductor longus, and the three points of origin of 
the M. semitendinosus. The pelvic limb musculature is 
radically modified in the pipids, more so in Pipa than in 
Xenopus. Pipa and Xenopus differ extensively from each 
other in many respects, but do have certain features in 
common. Pipa is the only salientian examined which has a 
M. pulmonum proprius and lacks the Mm. transversus 
plantae, pyriformis, and flexores teretes. Rhinophrynus 
is also extensively modified with respect to the pelvic limb 
musculature. It is unique in the presence of two heads for 
the M. tibialis anticus brevis; the greatly developed M. 
extensor brevis medius digiti I; a single medial head for 
the M. iliacus externus. 

The Anomocoela retain a number of primitive charac- 
ters of the musculature and thus are similar to the primi- 
tive members of the Opisthocoela. However, certain mem- 
bers of the suborder show a number of more advanced 
characters such as the partly differentiated M. adductor 
longus in Megophrys, the reduction or loss of one head of 
the M. iliacus externus in Scaphiopus, and the divided M. 
transversus plantae. 

The Procoela form a large group in which the muscula- 
ture is extremely variable. The families Bufonidae, Lep- 
todactylidae, and Brachycephalidae may not be separated 
on the basis of the pelvic limb musculature, the variations 
within any one of the families resembling the variations in 
the others. Hyla and Centrolene representing the hylids 
show a number of characters which serve to distinguish 
them from the other members of the Procoela. In Centro- 
lene the lateral bellies of the Mm. extensores breves pro- 
fundi remain fleshy much further distally than in Hyla. 

The representatives of the Diplasiocoela examined 
closely resemble each other in the general aspect of the 
pelvic limb musculature although the representatives of the 
three families examined show certain distinctive charac- 
ters which may or may not be of value in regard to the 





































































































families as a whole. The microhylid Hypopachus shows 
the greatest differences from the others in that the M. 
semitendinosus is superficial proximally, the M. glutaeus 
magnus has an accessory tendon, the M. adductor longus 




















is enormous, and the M. iliacus externus has a dorsal 
rather than a lateral origin from Ala ossius ilei. 

In general the results of this study support the major 
conclusions of Noble (1922, 1931) concerning the value of 
the thigh musculature in helping understand the phylogeny 
of the Salientia. It further suggests that certain other 
characters of the pelvic limb musculature may also be of 
importance. 284 pages. $3.55. Mic 55-1391 








LIFE HISTORY OF THE BLUE-GRAY GNATCATCHER 
(POLIOPTILA CAERULEA CAERULEA) 


(Publication No. 14,168) 


Jack Harold Fehon, Ph.D. 
The Florida State University, 1955 





The purpose of this dissertation was to investigate more 
fully the habits and distribution of this species. 

Average frequencies (number of birds per hour of field 
work) were compiled from the Christmas Bird Counts and 
indicated that the center of abundance in winter was the 
lower third of the Florida Peninsula. The close correla- 
tion between winter distribution and average January tem- 
peratures was attributed to the decreasé of insect popula- 
tions as a result of lower temperatures northward. 

A study of the Breeding Bird Censuses proved of little 
value in determining quantitative abundance in summer. 
Unpublished data of Stevenson indicated that the center of 
abundance in the southeastern United States was the north- 
ern portion of the Lower Austral Life Zone. In general, 
summer distribution followed the limits of the Austral Life 
Zones. 

Migration of this species was Summarized by means of 
early arrival and late departure dates. Unpublished data 
of Stevenson suggested that this species does not migrate 
across the Gulf of Mexico. Spring migration lasts from 
early March to May, whereas fall migration begins in late 
May and lasts until the end of October. Although the gnat- 
catcher is considered a permanent resident in the Talla- 
hassee region, banding studies indicate that individuals 
which breed here probably winter farther south and are 
replaced in winter by birds which breed farther north. 

Behavior during the non-breeding seasons was discussed, 
and notes on habitat, association with other species, food 
and feeding habits, voice, pre-nuptial molt, and predators 
were included. 

A description of the nesting cycle included notes on 
habitat, selection of the nesting site, nest building, the 
nest, courtship and mating, song, territory, egg-laying, 
incubation, incubation temperatures, hatching, care of the 
young and predators. 

Some of the more unusual habits of this species as noted 
in this study are as follows: 

1. One banded pair returned to the same tree to breed 
for two successive seasons. 

2. The nest site is selected by the male. 

3. When a pair builds a second nest, the first is used 
as a source for building materials. 
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4. Gnatcatchers are good mimics and the notes of ten 
other species were recognized in this study. 

o. The song may be given at any time during the nest- 
ing cycle, but with far less frequency after egg-laying than 
before. 

6. Territorial behavior is complex with three defended 
areas (about one acre in size) plus a larger home range 
(up to ten acres). | 

7. Gnatcatchers assume an unusual north-south orien- 
tation while incubating the eggs; the male usually faces 
south whereas the female faces north. 

8. Incubation temperatures were influenced by environ- 
mental temperature and averaged 31.5 degrees centigrade 
(6.3 degrees higher than air temperatures). There was no 
evidence of torpidity in the incubating birds. 

9. Feedings (per nestling per hour) increased from 2.2 
on the second day to 13.9 on the 14th day. 

10. Newly hatched young are devoid of down. 

11. Young birds reach adult size by the ninth day after 
hatching. The final week of nest life is marked by the rapid 
development of the feathers. 

12. After nesting has been completed the parents remove 
the nest. 

13. Two broods may be raised in the southern parts -of 
the breeding range, but this is not a common occurrence. 

A general survey of the parasites of this species indi- 
cated that parasitism is not an important factor in limiting 
population size. 88 pages. $1.10. Mic 55-1392 


THE RESTITUTION OF THE MEDULLA OBLONGATA 
FOLLOWING UNILATERAL EXCISION IN 
EMBRYOS OF THE FROG 


(Publication No. 14,104) 


Thomas Ferguson, Ph.D. 
State University of Towa, 1955 


Chairman: Dr. Jerry J. Kollros 


Unilateral excision of the medulla oblongata of Rana 
pipiens embryos at stages 15-17 and of Rana catesbeiana 
at the closed neural fold stage was followed by complete 
morphological restitution of the missing half. Restitution 
began by the formation of a lamina of cells on the defective 
Side by equal migration of cells from the roof and floor 
plates of the intact side. This was followed by the rotation 
of the neural tube such that various amounts of material 
were Shifted from the ventral portion of the intact half to 
the right defective side. The shifted material served as 
the principal source for proliferation of cells to restore 
the missing half. 

The mitotic density per unit of ventricular surface was 
significantly greater on the defective side than on the in- 
tact side of the medulla. Correspondingly, the mitotic 
density per unit volume was greater on the defective side. 

There was no evidence of dorsal migration of extraepen- 
dymal cells from the intact side to restore the missing 
half nor was there any indication that the anterior and pos- 
terior edges of the wound played major roles in the resti- 
tution process. 

In Rana pipiens, some embryos showed complete or 
nearly complete restitution by stage 25 (8 days after 





operation, average % R/L = 82%). One Rana catesbeiana 
embryo, 6mm. in length at 3 days after operation had a 
defective side 95% as large as the intact half (average % of 
R/L = 72%). However, at no stage up to III in Rana pipiens 
and up to 10 mm. in Rana catesbeiana did all animals show 
complete restitution. 

The regenerated half appeared to be histologically com- 
plete except for the absence of Mauthner’s neuron. 

57 pages. $1.00. Mic 55-1393 


CYCLOMORPHOSIS IN THE ROTIFER 
KERATELLA COCHLEARIS 


(Publication No. 13,388) 


John J. Gallagher, Ph.D. 
University of Pennsylvania, 1955 


Supervisor: Horace B. Baker 


Cyclomorphosis is a cyclic change in a morphological 
character that takes place in an asexually or a partheno- 
genetically reproducing organism. Changes occur in length 
of appendages (Rotifera), head shape (Cladocera), or total 
body length (Dinoflagellata). The rotifer Keratella cochle- 
aris cochlearis Gosse is used in this study of cyclomorphosis. 

The chief theories on the factors influencing cyclomor- 
phosis are: Woltereck’s theory of cyclic degeneration of 
the female principle through a series of parthenogenic 
generations and resumption of full femaleness by interven- 
tion of the male; Wessenberg-Lund’s theory of the compen- 
sating response of the animal to change in water density by 
change in the size of the appendages; and finally the modern 
theory that morphogenetic enzyme activity is controlled 
directly by temperature, and indirectly through pH, which 
latter is also dependent on temperature. 

Equipment is described that can be used by an individual 
without private transportation to gather samples of plankton 
and water. The equipment consists of a plankton net with 
stand, and hand pump with attached hose. The hose is sup- 
ported at the surface, and means are provided to fix depth 
from which sample is drawn. All equipment is carried in 
a sack, the contents of which are described. 

The relationship between average daily temperature of 
the air and the mean spine length of K. cochlearis cochle- 
aris is presented. A product moment coefficient of corre- 
lation was calculated between the above-mentioned variables, 
and r was found significant at the ninety-five percent level. 
The factors affecting rho are discussed. 

The works of Brooks, and Coker and Addlestone in the 
Cladocera are discussed in the light of this study. Common 
difficulties are evaluated: lapses of correlation, inept 
taxonomy, period of ontogeny when effect takes place, and 
handling of data. Temperature as a factor is found to be 
common to both Cladocera and Rotifera. 

Studies of Entz and Sebestijen, and Huber and Nipkow 
in the dinoflagellates are discussed. A temperature factor 
is found operating here also. 

Lauterborn and Carlin studied cyclomorphosis in Kera- 
tella cochlearis. Their results are discussed and questioned. 
Failure to have a common taxonomic background for their 
work is shown. Their misunderstanding about the reaction 
of rotifers to temperature is explained. Rotifers are found 














The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





2352 ZOOLOGY 





to react to temperature in regard to cyclomorphosis di- 
rectly as do Cladocera and the dinoflagellates. 

This study gives evidence that the rotifer Keratella 
cochlearis cochlearis Gosse exhibits cyclomorphosis. 
Cyclomorphosis here is influenced by water temperature 


probably during early development. 
69 pages. $1.00. Mic 55-1394 





REGENERATION IN THE FORELIMB OF TRITURUS 
AS AFFECTED BY TRANSPLANTS OF TAIL TISSUE 


(Publication No. 13,482) 


Richard William Glade, Ph.D. 
University of Illinois, 1955 





In the newt, Triturus viridescens, the limbs and the tail 
will regenerate after simple amputation. Since the tissues 
of the stump in either case are thus competent to take part 
in regeneration, it was decided to determine whether any 
modifications of forelimb regeneration would result when 
tissues from the two regions contributed to the formation 
of the same regenerate. This condition was effected by 
transplanting tail tissues to the ends of forelimb stumps. 

The following series of operations were performed: 
transplantations of tail skin or tail muscle in combination 
with spinal cord from the tail, tail skin only, and spinal 
cord only. Mock operations were performed on forelimbs 
serving as controls; these limbs regenerated normally. 

In the series involving the combined grafts and that in 
which tail skin only was grafted, modifications in regenera- 
tion were noted: inhibition of the limb pattern, the appear- 
ance of flanges containing tissues similar to tail-fin tis- 
sues, and the appearance of cartilages homologous neither 
in form nor placement to the cartilages of the forelimb. In 
the series with combined grafts, certain cases showed a 
predominantly tail pattern in which the non-homologous 
cartilages resembled vertebral elements. Segmental mus- 
culature, a characteristic of the tail, was also found. 


It is unlikely that the spinal cord implants played any 
specific role in the pattern determination of the regenerates, 
Since spinal cord was found only in a low percentage of the 
regenerates, and was not consistently found in those ex- 
hibiting the most pronounced tail pattern. Spinal nerve 
when implanted alone produced no effects; the regenerates 
in this case were as normal as their controls. 

Transplantation of limb skin from one forelimb to the 
stump of the opposite one resulted in the formation of poly- 
dactylous regenerates. A complete hand-pattern did not 
usually develop, and cartilages which could not be identified 
also appeared. 

When tail skin was transplanted to a position proximal 
to the surface of amputation (shoulder or forearm) and the 
limb skin distal to the graft removed, an epidermal epi- 
thelium from the transplant migrated over the exposed 
muscle and contributed to the regenerate. In these cases, 
however, perfect arms formed. 

The conclusion has been reached that when tissues 
from the tail or limb are transplanted to the limb stump 
they will express their own regionality in the form of a 
morphogenetic pattern transmitted to the regenerate. The 
new pattern is expressed independently of the regional 
patterns present in the tissues normal to the site. When 
two regionally different tissues are present the regenerate 








will usually be a chimera of both morphogenetic patterns, 
and regenerative material under both influences will form 
structures homologous to neither. Usually neither pattern 
will be completely developed. Occasionally, however, dif- 
ferentiation will occur predominantly under the influence 
of the transplant, and, in the case of a tail skin graft, a 
heterotopic tail will develop. A transplant (tail skin) will 
not influence the form of the regenerate if the graft is 
placed at a distance from the site of regeneration, although 
it does contribute material to the normal limb which devel- 
ops. This is interpreted as indicating that regional patterns 
are characteristics of differentiated tissues, and that the 
cells themselves are not capable of transmitting a morpho- 
genetic pattern. The interpretation is also made that the 
mechanism of pattern transmission is by the induction of 


indifferent blastemal cells. 
103 pages. $1.29. Mic 55-1395 


A STUDY OF IN VITRO OVULATION IN THE 
SPADEFOOT TOAD, SCAPHIOPUS HOLBROOKI 


(Publication No. 14,315) 


Keith Leyton Hansen, Ph.D. 
The University of Florida, 1955 








The present study was undertaken to investigate some 
of the factors affecting in vitro ovulation and to attempt to 
discover some of the physiological and ecological factors 
involved in the breeding of the spadefoot toad, Scaphiopus 
holbrooki. An in vitro technique was used in which frag- 
ments of ovary from the spadefoot were caused to ovulate 
by exposure to pituitary extract. When using this tech- 
nique, it was determined that the male pituitary gland was 
78 percent as potent as the female gland. Although indi- 
vidual variation in ovulation percentage was relatively high, 
no differences of statistical significance were found. It 
was shown that there was no correlation between the size 
of ovarian or pituitary donors and the percentage of ovula- 
tion. A dilution of one pituitary in 10 ml. of Holtfreter’s 
solution produced maximal in vitro ovulation. Ovulation 
began in three and one-half hours and was completed in 
eleven and one-half hours. Maximum ovulation took place 
at pH of 7.3, but the process continued throughout a pH 
range of 6.5 to 8.5. Amphibian, reptilian, avian, and most 
mammalian pituitary preparations evoked in vitro ovula- 
tion, but piscine pituitary, swine gonadotropic fraction, and 
human chorionic gonadotropin gave negative results. A 
study of available records indicated that breeding in the 
spadefoot was probably not seasonal, but was initiated by 
heavy rainfall and warm temperatures. Female spadefoots 
were exposed to variations in certain environmental con- 
ditions and were then tested for ovarian sensitization with 
the in vitro ovulation technique. It was found that light and 
darkness, abrupt changes in temperature, and lowered at- 
mospheric pressure produced no apparent effect on ovula- 
tion. However, females placed in water or exposed to high 
humidities gave significantly higher ovulation percentages. 
It was suggested that water-uptake may stimulate the hy- 
pophysis to release gonadotropins which subsequently sen- 
sitize the ovaries. A monthly study of spadefoot gonads 
revealed no seasonal variation in the condition of either 
the ovary or the testis. Because of the marked parallelism 
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between ovulation in vitro and in vivo, it was concluded that fields in supplying the pollen requirements of bees 
the in vitro technique afforded a valid method of studying during the mid-late summer period has not been shown 
anuran ovulation. It has been observed that spadefoots are through research work. 
active in nature between 50° and 84° F. with an optimum of 3. An evaluation of the pollen-gathering response of honey 
69° F., while breeding occurs between 47° and 83° F. with bees showed a low level of blossom coverage and sub- 
an optimum of 71° F. The marked similarity between these sequently low potential red clover seed yields. 
temperatures and the limiting (50° - 86° F.) and optimal 4. The nectar-gathering response of honey bees on red 
(74° F.) temperatures for in vitro ovulation lends further * clover was not evaluated. Nevertheless, field observa- 
support to the validity of the in vitro technique. Since the tions on the number of bees per unit area on red clover 
majority of spadefoot toads retain mature ova and sperm bloom indicate that it is through the nectar-gathering 
throughout the year, they afford an excellent source of stimulus that bees assure a high level of blossom 
ovarian and embryonic material for experimental workers. coverage. 69 pages. $1.00. Mic 55-1397 
Under natural conditions, water-uptake is necessary for 
Ovarian sensitization in the famale and for urine formation 
which provides a medium for the transportation of sperm 
in the male. It is therfore suggested that toads which are 
flooded from their burrows in the low areas probably are STUDIES ON THE LIFE HISTORY, MORPHOLOGY 
the first to initiate the breeding chorus. AND ECOLOGY OF THE GENUS TETRAGONEURIA 
151 pages. $1.89. Mic 55-1396 IN MICHIGAN (ODONATA: LIBELLULIDAE) 


(Publication No. 12,601) 


Edward John Kormondy, Ph.D. 
University of Michigan, 1955 




















A POLLINATION STUDY OF RED CLOVER 
BASED UPON CORBICULAR POLLEN ANALYSIS The genus Tetragoneuria presents many taxonomic 
—* problems. The purposes of this study are to discover dif- 
(Publication No. 14,470) ferentiating characters and to evaluate their reliability 
John Arthur Knierim, Ph.D. in the genus, to determine the valid taxonomic entities 
The Ohio State University, 1955 occurring in the Great Lake region, to analyze their vari- 
ation, and to describe their life histories and ecology. Of 
The pollinating activity of five colonies of bees moved fourteen described taxa, five have been previously re- 
to red clover fields was determined by corbicular pollen ported in Michigan. 
analysis and expressed in terms of potential seed yield. Ecological findings on adults and larvae of T. cynosura 
Anther pollen was collected from identified plants, aceto- Say, T. spinigera Selys, and T. canis MacLachlan are pre- 
lysized, stained, photographed, and used as reference sented. Territorial behavior in adult males is described 
material to aid in the identification of corbicular pollen. as “pseudo-territorial”, since the micro-area occupied 
Corbicular pollen was trapped daily from the five colonies is not defended; males recognize their own species but not 
of honey bees, and samples were analyzed to determine the sex. Spinigera and canis females deflect the abdomen in 
relative numbers of pollen grains of each species present. pre-copulatory flight. Sex ratio, based on exuviae, is be- 
The pollen grains of individual samples of corbicular pol- tween 1:1 and 20:39; the sexes emerge at the same rate. 
len were dispersed in a calculated volume of acid-glycerine. Northward progression of season with increasing latitude 
A measured sample of the pollen suspension was acetoly- occurs in the three species; canis emerges first, followed 
sized, stained, and suspended in glycerine. Approximately by spinigera in less than a week, and by cynosura two 
000 of the stained pollen grains in suspension were identi- weeks after spinigera. In oviposition, a gelatinous string 
fied on a haemacytometer and recorded. containing over one thousand eggs is attached to objects 
From the counting data recorded for each species and in water; the majority of the strings occur in large clus- 
the known or estimated weight of one pollen grain of each ters resulting from “colonial” egg-laying behavior. Dif- 
species counted, the percentage by weight that each species ferences in diurnal behavior occur; cynosura is more 
represents of the total weight counted was calculated. With sun-loving in mating and ovipositing than canis and spini- 
information on the total weight of corbicular pollen collec- gera. Habitat of cynosura is eutrophic lakes, of spinigera 
ted, the percentage by weight of red clover pollen in the lakes transitional between eutrophic and dystrophic, of 
day’s collection, the average weight of one pollen grain, canis dystrophic lakes, ponds or streams. The latter two 
the average number of pollen grains removed by a honey ' species are lower-boreal and upper-transitional in distri- 
bee from an unpollinated red clover floret, and the average bution, cynosura ranges throughout the eastern half of the 
number of red clover seeds per pound, the following statis- U.S. 
tics on red clover were derived: the weight and number of The complete life history of cynosura and spinigera and 
pollen grains collected, the minimum number of florets the incomplete life history of canis are described. Morpho- 
pollinated and seeds yielded, and the minimum amount in logically spinigera and cynosura larvae are indistinguish- 
pounds of seed yielded. able; they differ in eclosion rate, duration of stadia, and 
1. Techniques developed in the progress of this research growth rates, especially from the 11th to 12th instar. Canis 
project made it possible to ascertain, for the first time, is distinct morphologically in the later instars and its 
an accurate analysis of corbicular pollen. growth rate is intermediate between those of spinigera and 
. The bulk of the pollen collected by honey bees during cynosura. Growth rates are determined by the Brooks- 


the second cutting of red clover came from red clover Przibram method and by regression analysis. 
flowers. Heretofore, the importance of red clover The most reliable taxonomic character in adult males 
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It was found that injections of stilbestrol do not affect 
lactation per se nor do they affect the histological appear- 
ance of the mammary glands. 

The young of stilbestrol-treated animals exhibit a de- 
creased growth rate between days six and thirteen of the 
experimental period. This is correlated with certain histo- 
logical and histochemical changes in their adrenal glands. 
The infant adrenal glands, during the injection period, ex- 
hibit hypertrophy, hyperemia, and vacuolation of the fascic- 
ular cells. There is an increase of lipid above the level 
of control glands from days five to seven. On the eighth 
day, a redistribution and decrease in lipid occurs so that 
the zona fasciculata contains but a few minute granules in 
scattered cells. On the eleventh day, a further redistribu- 
tion of cortical lipid is evident and by day fifteen, experi- 
mental infant adrenal glands resemble those of controls. 
Considerable variation is evident within each group and 
even within a given litter; however, when one considers 
the average lipid concentration of the various zones, a 
definite trend is established. 

The weight of both control and experimental infant adre- 
nal glands decreases during the first few days of the ex- 
perimental period but not to the same degree, since the 
glands of the experimental animals are never as small as 
those of controls. Control glands begin to increase in 
weight on approximately the tenth day but those of the ex- 
perimental group do not evidence enlargement until the 
fourteenth day. Reasons for this are discussed. 

It is concluded that the young of stilbestrol-injected 


is the morphology of the superior anal appendage, in fe- 
males the morphology of the vulvar lamina and its length 
relative to that of the superior anal appendage. Statistical 
analysis of differences in means and ranges of mensurable 
characters demonstrates the distinctness of cynosura, 
spinigera and canis as adult and immatures. South to 
north temperature-related clines in body size and colora- 
tion and in coloration of hind wing markings are exhibited 
by these species; cynosura also exhibits such a cline in 
extent of hind wing marking. Many other characters for- 
merly used are shown to be unreliable. 

It is concluded on the basis of life history, ecology and 
morphology that: (1) T. cynosura Say, T. spinigera Selys 
and T. canis MacLachlan are valid species; (2) T. cynosura 
Simulans Muttkowski and T. spinigera suffusa Davis are 
invalid subspecies, being merely parts of species popula- 
tions which exhibit clinal variation; (3) T. morio Mutt- 
kowski is an invalid species by reason of misidentification, 
the males being synonymous with T. cynosura and the fe- 
males with T. spinigera. 286 pages. $3.58. Mic 55-1398 









































STRESS INDUCED IN THE OFFSPRING OF 
STILBESTROL-INJECTED LACTATING RATS 


(Publication No. 14,638) 
Richard Clarence Moon, Ph.D. 


University of Cincinnati, 1955 


The purpose of this investigation was to determine 
whether stilbestrol injected into lactating rats would pro- 


rats are stressed by the hormone passing through the mam- 
mary glands into the milk. This, in turn, enhances the 
secretion of ACTH at the expense of somatotrophin. A de- 
creased somatotrophin production is believed to account 


for the decreased growth rate of the young of the stilbes- 
trol-treated animals. 56 pages. $1.00. Mic 55-1399 


duce a condition of stress in the offspring. It had previ- 
ously been shown that stilbestrol injected into lactating 
mothers had a profound effect upon the growth and develop- 
ment of the suckling young. 

Eight daily injections of 0.33 mg./kg. stilbestrol were 
administered subcutaneously to thirty-four primiparous 
lactating rats beginning on the day of parturition. Thirty- 
four additional animals served as controls; one half of this 
number received injections of peanut oil, whereas the 
others were untreated. Two experimental rats and one 
animal of each control group and their litters were killed 
daily from day five through day twenty-one postpartum. 

Another group of eighteen rats was used for a histologi- 
cal study of the mammary glands. Twelve animals re- 
ceived 0.33mg./kg. stilbestrol daily for fourteen days; six 
rats served as controls. Control animals received peanut 
oil instead of stilbestrol. Mammary glands were removed 
in such a manner’ as to obtain at least two glands from ex- 
perimental animals and one control gland for each day of 
the experimental period. 

A significant weight loss is evident in stilbestrol- 
treated lactating rats. The animals regained weight after 
cessation of injections and by the fourteenth day the initial 
weight was attained. The weight loss is believed to be due 
to a decreased food consumption resulting from loss of 
appetite and a decreased somatotrophin production. Rea- 
sons for this are discussed. 

The adrenal glands of the experimental mothers are 
hypertrophied and hyperemic. They also show a decrease 
in stainable lipid and an increased vacuolation of the fas- 
cicular cells and glomerular cells, indicating that these 
glands are more active than those of lactating controls. 


FREE PROGESTIN LEVELS IN THE BLOOD PLASMA 
OF HAMSTERS DURING THE ESTROUS CYCLE 


(Publication No. 14,075) 


William Warren Norris, Jr., Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor George C. Kent, Jr. 


Levels of free plasma progestin during various phases 
of the estrous cycle in the golden hamster were determined 
using the Hooker-Forbes bio-assay and mice of the Swiss- 
albino strain (Rockland Farms) confirmed to be sensitive 
to 0.0002 wg. of progesterone. A total of 88 normal cyclic 
hamsters served as blood donors during estrus, early 
diestrus, mid-diestrus and late diestrus. Phases of the 
cycle were identified from vaginal smears; the estrual 
condition was confirmed by observation of actual copula- 
tion. Five hundred and forty uterine segments were uti- 
lized in assaying the plasma and extracts of plasma in oil 
samples. 

A concentration of as much as 0.3 to 1.2yg. of progestin 
per cc. of blood plasma was detected at pre-ovulatory 
estrus. During the 24 post-estrual hours this level dropped 
to 0.03 wg. of progestin per cc. of plasma, which level was 
maintained during mid-diestrus and late diestrus. There 
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appears to be no Significant rise or fall during the dies- 
trual phases of the cycle. If the corpus luteum of the di- 
estrual interval is functional, it is certainly functional at 
a low level of activity. The source of the progestin during 
pre-ovulatory estrus as well as during the diestrual phases 
requires further investigation. The adrenals cannot be ex- 
cluded as a possible source. 

54 pages. $1.00. Mic 55-1400 


THE GERM CELL CYCLE OF PARAMPHISTOMUM 
MICROBOTHRIOIDES PRICE AND MCINTOSH 








(Publication No. 12,528) 


Harry Joseph Sherman, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Harry J. Bennett 


This study was designed to determine experimentally 
the method of reproduction by which the amphistome, 
Paramphistomum microbothrioides reproduces. Since 
amphistomes appear more primitive and generalized than 
other members of the Digenea, a knowledge of this group 
is essential before interordinal and intraordinal phylo- 
genetic relationships can be determined. 

Eggs were obtained by collecting the adult worms from 
the rumina of cattle and placing them in warm water, 
where oviposition occurred. The eggs were incubated in a 
constant temperature oven and stimulated by chilling to 
hatch. 

The intermediate host Stagnicola cubensis was main- 
tained and reared in the laboratory on terraria constructed 
to resemble the natural habitat. The snails were observed 
to survive and reproduce as long as algae were added as a 
source of food. 

A detailed embryological study of the egg was attempted, 
but no satisfactory techniques were developed to permit 
sectioning. 

The miracidia contain eight to fourteen germinal cells 
before penetration. The miracidia after penetration trans- 
form into sporocysts with no increase in the number of 
germinal cells until three to five days after infection. The 
germinal cells cleave unequally to produce a two-celled 
redial embryo or equally to produce additional germinal 
cells. 

The embryology of the redia was studied from the first 
cleavage to the fully formed redial stage. The germinal 
cell is set aside at the first cleavage, but it cleaves infre- 
quently, adding to the somatic tissue. The digestive pri- 
mordium begins as a group of centrally located cells. 
These later delaminate to form the gut. The pharynx 
forms anterior to these cells and arises from several 
large cells. At the posterior end of the pharynx six pha- 
ryngeal cuticular cells produce the cuticle of the pharynx. 
The gut later fuses with these cells. 

The release of the cercaria was observed in sectioned 
material, as evidenced by their nearness to the redia and 
the open birth pore. The cercariae are released several 
at a time and considerable damage is inflicted on the redia 
during the process. 

The early development of the cercaria is the same as 
that of the redia. A description of the embryology of the 











cystogenous cells, intestine, excretory and nervous system, 
tail, pigmentation, eye and acetabulum is given. 

The germinal cell after being set aside at the first 
cleavage, cleaves many times equally to produce a poste- 
rior germinal mass. This mass gives rise to an anterior 
mass, to a cord of cells connecting the anterior to the pos- 
terior mass, and to a cord of cells extending from the an- 
terior mass to the periphery. Separation of these cells 
into additional adult structures was not observed. 

By transferring a single redia to an uninfected snail 
an attempt was made to determine the number of cercariae 
produced by a single redia. None of the forty-three snails 
which survived the transfer showed any trace of the or- 
ganism. 

These observations uphold the theory of germinal lin- 
eage. At no time were maturation divisions observed or 
any indication of an ovary or testis detected in the larval 
stages. 81 pages. $1.01. Mic 55-1401 


THE EFFECTS OF INJECTIONS OF CYTOPLASMIC 
FRACTIONS ON FERTILIZED RANA PIPIENS EGGS 


(Publication No. 14,625) 


Stephen Stanley Subtelny, Ph.D. 
University of Missouri, 1955 





Supervisor: Edward Novitski 


Cytoplasmic fractions from unfertilized, early cleavage, 
dorsal lip gastrula, mid-gastrula, neural fold, and tail bud 
stages and adult brain tissue were injected into the ferti- 
lized frog egg. After preliminary centrifugations at 960 
to 1,500 x g. to remove nuclei and cellular debris, a gran- 
ule fraction was obtained at 17,500 x g. The supernatant, 
after removal of the granule fraction, was also injected 
into the fertilized egg. 

Experiments in which the granule and supernatant 
fractions were injected into fertilized frog eggs led to the 
following results: 

The effect of granule injections on cleavage of injected 
eggs was 98.2, 97.4, 96.8, 94.4, 85.5, 64.6, and 68.7 per 
cent with unfertilized, early cleavage, dorsal lip gastrula, 
mid-gastrula, neural fold, tail bud, and adult brain injected 
granules respectively. When injected with phosphate buffer, 
97.9 per cent eggs cleaved. 

The effect of supernatant injections on cleavage of in- 
jected eggs was 98.7, 96.2, 98.4, 93.3, 97.8, 95.5, and 96.9 
per cent with unfertilized, early cleavage, dorsal lip gas- 
trula, mid-gastrula, neural fold, tail bud, and adult brain 
injected supernatant respectively. When injected with 
phosphate buffer 97.9 per cent eggs cleaved. 

Granules from early embryonic stages display no cleav- 
age inhibitory effect compared to the granules from later 
embryonic stages. Supernatant from all stages has no 
cleavage inhibitory properties. 

The effect of granule injections on development of in- 
jected eggs was 88.4, 78.2, 60.4, 33.1, 30.6, and 21.1 per 
cent with unfertilized, early cleavage, dorsal lip gastrula, 
mid-gastrula, neural fold, tail bud, and adult brain injected 
granules respectively. When injected with phosphate buffer 
90.6 per cent eggs developed to tail bud stage. 

The effect of supernatant injections on development of 
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injected eggs was 88.1, 87.8, 76.8, 73.7, 73.5, 71.0, and 
88.0 per cent with unfertilized, early cleavage, dorsal lip 
gastrula, mid-gastrula, neural fold, tail bud, and adult 
brain injected supernatant respectively. When injected 
with phosphate buffer 90.6 per cent eggs developed to tail 
bud stage. 

Granules from early embryonic stages produce a small 
decrease in development compared to neural fold and later 
stages. Supernatants from early embryonic stages produce 
a decrease parallel to that showed by early stage granules, 
but supernatants of later stage embryos do not produce a 
decrease similar to later stage granules as their effect 
levels off at the dorsal lip stage. 

Partially cleaved eggs were produced by the injections 
of phosphate buffer, supernatant and granule fractions. 

The later stage granules and supernatants caused, respec- 
tively, a six fold and two fold increase of partially cleaved 
eggs compared to buffer. It was observed that the increase 
of partially cleaved eggs did not solely account for the total 
decrease in development; that is, some eggs which appeared 
to be normal were arrested at various stages of develop- 
ment. On the other hand, some of the partially cleaved 
eggs developed to tail bud stage and beyond. 

The per cent cleavage and development was the same 
with granule and supernatant fractions from 100, 200, 300, 
and 400 eggs. The average weights of granule pellets from 
early cleavage, dorsal lip gastrula, and tail bud stages are 
similar, but in contrast later stage granules produce a 
much greater inhibitory effect than early stage granules. 
Thus, mechanical effects do not contribute to the decrease 


in cleavage and development. 
192 pages. $2.40. Mic 55-1402 


CARDIOVASCULAR STUDIES IN REPTILES 
(Publication No. 13,576) 


Fred Newton White, Jr., Ph.D. 
University of Illinois, 1955 


The anatomy which is pertinent to the cardiovascular 
cycle of reptiles is presented. Six functional chambers 
are seen to exist in the hearts of lizards, snakes, turtles, 
and Sphenodon. These are: the sinus venosus, right atrium, 
left atrium, cavum arteriosum (incipient left ventricle), 
cavum venosum, and cavum pulmonare. The latter three 
of these chambers are subdivisions of the ventricle. A 
muscular outgrowth of the interventricular septum (the 
muscular ridge) is presented as a device for separation of 
the cavum venosum from the cavum pulmonare during 
ventricular systole by adpression to the wall of the ven- 
tricle. The atrioventricular valves are so situated that it 
seems probable that their function is reciprocal, i.e., as 
conventional atrioventricular valves during systole and as 
‘interventricular’ valves blocking the aperture of the inter- 
ventricular canal during diastole. 

A series of oxygen determinations (Roughton-Scholander 
Micro-method) from blood samples drawn under anaerobic 
conditions from the right atrium, left atrium, pulmonary 
artery, right aortic arch, and left aortic arch shows that 
little or no mixing occurs in the hearts of Elaphe obsoleta, 
Natrix rhombifera, Coluber constrictor, and Iguana iguana. 
These results indicate that the squamate heart is highly 














efficient in respect to separation of aerated and non- 
aerated blood. The old theory of‘mixing’ is, therefore, 
brought into question. A series of operations in which the 
muscular ridge was cut resulted in considerable mixing, 
indicating an important role in separation for the muscu- 
lar ridge. ‘Mock’ operations in which no damage was in- 
flicted to the muscular ridge resulted in the ‘normal’ 
oxygen picture. These results are provisionally extended 
to embrace other squamate hearts and the Rhynchocephalia 
on the basis of their rather uniform anatomy. 

The anatomy of the crocodilian heart is presented. The 
cardiac cartilages are described, as well as the hyper- 
trophied dorsal semilunar valve of the left aortic arch. 
Oxygen determinations in the heart of Caiman sclerops in- 
dicate that separation of aerated and non-aerated blood is 
complete. The association of cartilage with the dorsal 
semilunar valve of the left aortic arch is interpreted as 
an important factor in this separation. Operations in which 
this valve was injured resulted in considerable mixing of 
aerated and non-aerated blood. ‘Mock’ operations exhibit 
the ‘normal’ picture. Pressure studies indicate that the 
left aortic arch fills during ventricular systole through the 
Foramen Panizzae and not during diastole, as seen in the 
mammalian coronary artery. A pulmonary Sinus is de- 
scribed and interpreted as a possible pressure reservoir 
reducing right ventricular pressures. The report of Mathur 
that the Foramen Panizzae is absent in Crocodilus palustris 
was found to be incorrect. 

The classical concept of ‘mixing’ and the theoretical 
considerations based upon it find no support in the light of 
this investigation. 65 pages. $1.00. Mic 55-1403 








A HISTOLOGICAL STUDY OF TEMPERATURE 
EFFECTS ON THE TESTIS OF THE FOWL 


(Publication No. 13,579) 


David Dewayne Williams, Ph.D. 
University of Illinois, 1955 


A study of temperature and temperature effects on the 
testis was made with 150 single comb white leghorn cock- 
erels. 

Temperatures were taken with iron-constantan and 
copper-constantan thermocouples attached to a Leeds and 
Northrup potentiometer and a Leeds and Northrup single 
range potentiometer indicator. The following average 
temperatures were found: 106.38 degrees F. in the coils 
of the intestine; 106.40 degrees F. on the surface of the 
testis; 106.34 degrees F. near the center of the developed 
testis; 102.78 degrees F. under the skin of the axillary 
region; 102.22 degrees F. under the skin of the side ina 
“scrotum”; 97.17 degrees F. under the skin of the pelvic 
region; 91.12 degrees F. under the skin of the superior tar- 
sal region; and 85.25 degrees F. under the skin of the foot. 
The above data indicate that the temperature is about the 
same in all parts of the peritoneal cavity, and that a tem- 
perature gradient exists under the skin from the axillary 
region to the foot. 

The development of the testis attached to the intestinal 
mesentery was equal to that of the testis in the normal 
position. However, the development of the testis ina 
lateral “scrotum” is ahead of that of the testis in the 
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normal position. This may be due to the fact that the tem- 
perature in the lateral “scrotum” is several degrees lower 
than that in the peritoneal cavity. 

The development of the testis in subcutaneous trans- 
plants in the axillary and pelvic regions was behind that of 
the testis in the normal position. In the superior tarsal 
and foot regions the testis underwent no development, but 
showed extensive atrophy. 

Testes transplanted under the skin of the foot while the 
cockerels were maintained at 23 to 25 degrees F. underwent 
complete atrophy. The temperature under the skin of the 
feet decreased to 69.5 degrees F. 

Testes submitted to 110 and 112 degrees F. tempera- 
tures for fifteen minutes in a 0.9% normal saline solution 
before subcutaneous transplantation in the axillary region 
showed extensive atrophy. 

The transplantation experiments which have been car- 
ried out show (1) that the testis of the fowl when shifted to 
a cooler location in the false scrotum (temperature 102.2 
degrees F.) with minimal disturbance of the blood supply 
develops as rapidly as the testis in the normal position, 
whereas the testis is slightly retarded in development when 
transplanted to a new situation (the axillary and pelvic 
regions) where the temperature is also quite low (102.8 
and 97.2 degrees F.) and where a new blood supply must 
be established. (2) Testis tissue transplanted to regions 
of markedly lower temperature (tarsal and foot regions, 
temperature 91 and 85.3 degrees F.) where a new blood 
supply must also be established exhibits marked retarda- 
tion of development and considerable atrophy. (3) When 
subjected to intense cold after transplantation or to abnor- 
mally high temperatures before transplantation almost 
complete atrophy occurs. 

Hence it appears that while the testis does not have to 
have the high body temperature of the bird for normal de- 
velopment there is a minimal range below and above which 
development is retarded or completely inhibited. 

94 pages. $1.18. Mic 55-1404 


THE COMPARATIVE MORPHOLOGY OF THE 
BUCCAL ORGANELLES IN THE GENUS 
PARAMECIUM AND THE SYSTEMATIC 

SIGNIFICANCE OF THEIR MORPHOGENESIS 


(Publication No. 13,581) 


Ayere Yusa, Ph.D. 
University of Illinois, 1955 





The buccal organelles in 28 strains representing 7 
species of the genus Paramecium were studied by silver 
impregnation and other cytological techniques in order to 
find whether any specific morphological differences exist 
among the strains and species and also to determine 
whether these differences may be employed as valid tax- 
onomic criteria. The morphogenesis of the buccal ciliary 
organelles, a process never clearly described heretofore, 
was investigated not only to clarify it in its cytological 
details but also to show its systematic and phylogenetic 
significance. 

The ciliary buccal system of Paramecium, which con- 
sists of two peniculi (dorsal and ventral peniculus), a quad- 
rulus, and an endoral membrane, show recognizable 








differences in each species although the cytological picture 
in all strains of a given species is the same. Eight rows 
of cilia constitute the peniculi in all species of the “aurelia 
group” (P. multimicronucleatum, P. caudatum, and P. 
aurelia). In the “bursaria group”, on the other hand, 








specific differences occur in each species: 11 rows in P. 


bursaria, 15 in P. polycaryum, 10 in P. calkinsi, and 9 in 








P. trichium. The quadrulus consists of four rows in all 








species. The number of granules composing the base of 
the endoral membrane ranges from 22 to 30 in the aurelia 
group and from 10 to 16 in the bursaria group. 

The buccal apparatus of Paramecium arises from a 
field of granules on the right posterior wall of the buccal 
cavity at the margin of its overture and in close association 
with the endoral membrane. The field is organized into 
six distinct rows during its anterior growth in conjunction 
with the formation of the lateral outpocketing or bud, and 
may be resolved as to its final definitive organelles: the 
four dorsal rows of cilia represent the quadrulus and the 
two ventral rows the peniculi. The peniculi do not attain 
their full, normal complement of ciliary rows until well 
after the separation of the proter and the opisthe. The en- 
doral membrane of the old mouth which disappears during 
stomatogenesis reappears at a later stage of division along 
with that of the new mouth. No major dedifferentiation of 
the old buccal organelles and their associated structures 
occurs during the entire process of stomatogenesis. 

Results obtained in the present study strongly indicate 
that the buccal organelles of Paramecium possess consider - 
able value in identification of species and hence warrant 
their consideration in any future taxonomic treatment of 
the genus. The comparative morphology and morphogene- 
sis of the buccal apparatus further demonstrate that the 
genus Paramecium should be removed from the order 
Trichostomatida and placed in the order Hymenostomatida. 
The structure of the organelles displays certain similari- 
ties to the primitive tetrahymenal type, and from a phylo- 
genetic point of view the buccal ciliary system and the 
mode of stomatogenesis suggest that the genus Paramecium 
represents a highly evolved group of forms somewhat re- 
moved from the “main line” tetrahymenal representatives 
of the Hymenostomatida. 
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